
0018
;ir

*
United Stabes
Department of
Agriculture

e **x**t'
ForeEt
Service

Mant i -La Sal  59
National ForeEt Pr

9 West Price River Dr.
i ce ,  U tah  84501

(801 )  637 -2AL7

FiLe Code:  282O-4

Date: i lune 5, L997

4. '  ,  t  J '
,-*kretfa,lu- f:;,1 ilMary Ann Wright

Utah Department of Natural Resources
Div is ion of  Oi l ,  Gas,  and Min ing
1594 W. North Temple,  Sui te 1"2L0
Box  L4580L
Sa l t  Lake  C j . t y ,  U tah  84114 -5801

Dear Mary Ann:

The Manti-La Sa1 NationaL Forest and the Bureau of Land Management have prepared
an Environmental Assessment (EA) for the proposed leasing of federaL coal in the
Mi l l  Fork Tract  (UfU-71-307).  Genwa1 Resources Inc.  f i led the Coal  Lease
Appl icat ion on February 4,  1993.  The t ract  covers about ,  6,44O acres,  adjacent
to their Crandall Canyon Mine. The analysis evaluated four alternatives
ineluding the ttno action alternative". It is the intent of the Forest Service
to select Alternative 4, which consents to leasing of the tract (by competit ive
lease sale) by the Bureau of Land Management. The lease would have special coal
lease stipulations to mitigate the potential effects to surface resources.
Under this alternative, approximately 880 acres of the tract would be excluded
to protect the Litt le Bear cu1inary water development. The stipulations are
listed in Appendix A of the EA.

Because you responded to our init j.al projecb scoping, we are sending a copy of
the EA for your review during the required 30 day predecisional comment period.
Please provide any comments that you may have on the EA by 5:00 pm, .Tu1y 7,
t997 .

TTNOTICE: If requested, a copy of all comments provided in response to this
document wil l be made available to the public. This wil-I include names,
addresses, and any other personal information provided with the comments.rl

If you have any questions, please contacu ,teff DeFreest or Liane Mattson at the
above address or  ca l l  (BOi-)  637-29]-7.

Sincerely ,
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Forest Supervisor
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CHAPTER I - PURPOSE AND NEED

A. Proposed Action

The proposed action is to lease the Mill Fork Coal Lease Tract on fed€ral lands in Emery County, Utah
for underground coal mining.

On February 4, 1993, Genwal Resources, Inc. submitted Coal Lease Application UTU-71307 to the
Bureau of Land Management (BLM), Utah State Office, to lease FederalCoal Lands in the vicinity of
Mill Fork Canyon. This application is for leasing federal coal reserves adjacent to Genwal's active
Crandall Canyon Mine, located approximately 15 miles northwest of Huntington, Utah, on the Price/
Ferron Ranger District of the Manti-La Sal National Forest (Figure 1).

The proposed tract lies within the Huntington Canyon-Gentry Mountain and the Ferron Canyon,
Cottonwood-Trail Mountain Multiple-Use Evaluation Areas as described in the Manti-La Sal National
Forest Land and Resource Management Plan (Forest Plan). The Forest Plan Environmental lmpact
Statement (ElS) and record of Decision (ROD) makes these areas are available forfurther consider-
ation for coal leasing. The application wilt be processed according to the Lease-On-Application (LBA)
process contained in the BLM Coal Leasing Regulations (4il CFR 3425).

The first step in the lease evaluation process was to delineate a tract. Tract delineation was completed
by the BLM on October 2, 1996. The tract delineation report is available in the proiect file kept at the
Manti-La Sal National Forest Supervisors Office. Figure 2 shows the lease tract boundaries as set by
the tract delineation team. Named the Mill Fork Lease Tract, the area encompasses approximately
6,440 acres entirely within the proclamaion boundaries af the Manti-La Sal National Forest. Aftertract
delineation, the LdA process calls for a Data Adequary Review, applicatlon of Unsuitability Criteria,
and conducting an environmental analysis of the proposed action.

Data Adequary Standards, as established by the Uinta-southwestern Utah Coal Region, were met
in December 1996, after the company submitted supplemental information requested by the review-
ing specialists. Application of the Unsuitability Criteria for Coal Mining found in 4t! CFR 3461'
determined that the proposed tract is suitable for leasing. The Forest Plan shows that seven of the
20 unsuitability criteria are not applicable because these lands/resources do not exist on the forest.
Four more criieria were found not to be applicable after exceptions and exemptions were applied.
The remaining nine criteria were evaluated on the site-specific basis, and werepither found to be not
applicable oiare excepted pending completion of consultations with the U.S. Fish and Wildlife
Service (FWS) and Utalrstate Historic Preservation Office (USHPO). A detailed discussion regarding
the application of the Unsuitability Criteria is contained in the project file.

This document has been prepared to further evaluate the tract for leasing and fulfill analysis require-
ments of the National Environmental Poliry Act of 1969 (NEPA).

B. Purpose and Need

Genwal indicated a need for the additional coal reserves to maintain current production levels,
provide a long-term supply of coal and to recover Federally- owned coal deposits that'may otherwise
be bypassed, and rendered inaccessible. At present production levels and with existing reserves, the
mine life is estimated at 5 to 7 years. Addition of coal reseryes contained in the Mill Fork Lease Tract
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would eltend the mine life by about 19 years, and allow the company to be competitive in the current
coal market. The BLM, charged with the administration of the mineral estate on these federal lands,
is required by law to lease minerals for economic recovery.

C. Decision to be Made by Responsible OfficialslAuthority

The Utah State Direc*or of the BLM is responsible to decide whether or not to offer the tract for leasing
underthe Mineral Leasing Act of 1920, as amended, and the Federal Regulations 4il CFR 3400. The
State Director may also decide to deny the apptication or conditionally approve one of the anernatives
described in Chapter 2. The Forest Supervisor, Manti-La Sal National Forest, must consent to leasing
National Forest System Lands before BLM can offer the tract for leasing, according to the Federal
Goal Leasing Amendments Act of 1976. The Forest Supervisor must also prescribe terms and/or
conditions (through lease stipulations) with respect to use and proteAion of non-mineral interests.
Once a lease is issued, BLM is responsible for lease administration and enforcement of lease terms
and conditions.

The proposed action will conform to the overall guidance of the Manti-La Sal National Forest Final
EIS and Forest Plan (1986) and the Final EIS for the BLM's San Rafael Proposed Resource Manage'
ment Plan (1992). This EnvironmentalAssessment (EA) tiers to the decisions of both ElSs, which are
availabte for review at the Price Ranger District and the Manti-La sal National Forest offices and the
BLM San Rafael/Price Resource Area and the Moab District offices, respectively. The EA references
the EnvironmentalAssessment for Coal Lease Application UTU-68082, LBA No. 9, CrandallCanyon
tract (1993).
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D. Other Authorizing Actions lAuthority

This coal lease application will be processed under the authority of the Mineral Leasing Act of 1920,
as amended, and the procedures set forth under Federal Regulations at € CFR 3425, Leasing-on-
Application. lf the tract is leased, granting the lease would give the lessee an exclusive right to mine
the coal, but does not authorize mining or surface disturlcing activities.

Before any lease development can occur, the lessee or operator must obtain approvalof a compre-
hensive Mining and Reclamation Plan and a mine permit in accordance with the state and Federal
Regulations. Surface management agency (in this case the Forest Service) consent and provisions
for protection of non-mineral resources are required prior to issuing a permit. Approval of a Resource
Recovery and Protection Plan under € CFR 3482 and consent from the BLM are also required.

The Surface Mining, Reclamation and Control Act of 1977 (SMCRA) gives the Department of the
Interior, Office of Surface Mining (OSM) primary responsibility to administer programs that regulate
surface coal mining operations and the sudace effects of underground coal mining operations. In
January 1981, pursuant to Section SOt| of SMCRA, the Utah Division of Oil, Gas and Mining (DOGM)
developed, and the Secretary of the Interior approved, a permanent program authorizing Utah DOGM
to regulate surface coal mining operations and surface effects of underground mining on non-Federal
lands within the state of Utah. In March 1987, under Seaion 523(c) of SMCRA, Utah DOGM entered
into a cooperative agreement with the Secretary of the Interior authorizing Utah DOGM to regulate
surface coal mining operations and surface effects of underground mining on Federal lands within
the State.

Under the cooperative agreement, Federal coal lease holders in Utah must submit permit application
packages (PAP's) to OSM and Utah DOGM for proposed mining and reclamation operations on
Federal lands in the State. Utah DOGM reviews the PAP to ensure that the permit application complies
with the permitting requirements and that the coal mining operation will meet the performance
standards of the approved permanent program. lf it does comply, Utah DOGM issues the applicant
a permit to conduct coal mining operation!. osM, the BLM, the Forest Service, and other Federal
agencies, review the PAP to ensure that it complies with the terms of the coal lease, the Mineral
Leasing Act of 1920, NEPA, and other Federal laws and their attendant regulations. OSM recom-
mends approval, approralwith condltions, or disapproval of the mining plan to the Assistant Secre-
tary, Land and Minerals Management.

Utah DOGM enforces the performance standards and permit requirements during the mine's opera-
tion and has primary authority in environmental emergencies. OSM retains oversight responsibility
forthis enforcement. BLM and the Forest Service have authority in those emergency situations where
Utah DOGM or OSM inspectors can not act before environmental harm or damage occurs.

E. History, Eackground, and Potential Mining Scenarios

Genwal Resources, lnc., jointly owned by Intermountain Power Agency (lPA) and Andalex Resources,
Inc, has been operating the Grandall Canyon Mine since 1984. Genwal holds 5,6(X) acres of coal
leases on federal, state, and fee lands as shown on Figure 2. The company has a permit and
approved mine plan for their existing lease holdings. On February 4, 1 993, they aPPlied to lease 4,053
acres of unleased Federal coal lands adjacent to the Crandall Canyon Mine. In order to mar<imize the
coal resource recovery, the tract delineation team expanded the boundaries to encompass 6,440
acres.
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Current production from the Crandall Canyon Mine is approximately 2.5 million tons per year, using
one longwall syStem and two continuous miner sections. They believe the demand for their coal will
increase in the future, and plan to increase production to an average of 3.5 million tons per year.

The only reasonably foreseeable development scenario is for Genwal to acquire the lease, and mine
the tract from their Crandall Canyon Mine facilities. According to the BLM, another successful bidder
would need to access the tract from a facility constructed in the approximate location of the old
HuntinEon #4 Mine in Mill Fork Canyon, orthrough Rilda or Little Bear Canyons. Access through Mill
Fork or Rilda Canyons is improbable due to thin coal. Access through Little Bear Canyon is also
improbable because the canyon contains a culinary water source. Therefore, this analysis will be
based on assuming that the tract will be mined from Genwal's existing facilities in Crandall Canyon.

F. Other Actiy,ties Ntecting Cumulative lmpacts

The following describe connected and cumulative actions that may affea leasing the Mill Fork Tract.
lf the Mill Fork tract is leased, some surface impacts are expected to be associated with underground
mining. The following list detaits activities that might be associated with mining the tract, and also
include other activities that may occur on lands within or adjacent to the tract. A tabulation of past,
present and future actions in the vicinity of the lease tract are supplied in Tables lV-A, B, and C.

Connected Actions:

1. Ten coal exploration holes may be needed to evaluate coal quality and quantity. lt is
assumed that 5 holes would be accessed by road and require drill pads of approximately
112 acre each and approximately 1/4 mile of access road. The other five holes would be
accessed from helicopter, requiring drill pads ot 112 acres each. Effects of drilling will be
evaluated on a site-specific basis, and will generate their own NEPA-based decisions.

Cumulative Actions:

1. ln order to expand their surface facilities on private land adjacent to the lease tract, Genwal
has proposed expanding across Crandall Creek to the south. This involves placing up to
1,500 feet of Crandall Creek in a culvert to tacilitate crossing the drainage. This action is
completely on private (fee land) inholdings within the Forest boundary.

2. A 135-acretimbersale (Blaze-o-Glory) onthetop of East Mountain may be offered in 1997,
which would involve cutting approximately 900 thousand board feet of aspen, spruce and
fir. The spruce and fir would be harvested by selective cutting, but the aspen might be
harvested by patch cutting (clear cuts of less than 10 acres).

3. An active gas field (Flat Canyon/lndian Creek Field or east Mountain Unit) lies within the
southwest portion c,f the Mill Fork coal lease tract. One producing well has already been
drilled (East Mountain Unit No. 32-23). Burlington Resources, present operator of the field,
intended to expand the field by drilling additional holes within the Mill Fork tract, but plans
are currently on hold. The oil and gas industry has expressed interest in leasing more area
on and adjacent to the Mill Fork tract. Refer to Chapter lll, section A, Geology, Soils and
Mineral Resources, for further details on oil and gas activities.
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3. Utah Department of Transponation (UDOI) may require upgrading SR 31 (Fairview-
Huntington Highway) at the Crandall Canyon (FR 248) intersection as coal haul traffic
increases as a result of increased production. Increased traffic on the road could exceed
the current design standards, and may prompt the need to upgrade to road to accomodate
the expanded use.

In addition, the following activities are planned in the foreseeable future foi the vicinity of the Mill
Fork Lease tract (see Table lV-C):

1. Energy West Mining operatesthe Deer Creek mine, located approximately 7 miles south of
Genwal's Crandall Canyon facilities. Energy West has plans to extend the underground
workings into the North Rilda Canyon area, and will be within l12mtle of the southeastern
edge of the Mill Fork lease tract. lmpacts to water resources are of concern.

2. Azalea Oil Company has proposed to drill an exploratory gas well in either North Hugtres
or Engineer Canyon. The company's preferred location is in Engineer Canyon, approxl
mately 7 miles north of the leasetract up Huntington Canyon. Drilling is scheduled to begin
Fall 1997, and last for about 5 months. Amounts of traffic in Huntin$on Canyon are of
concern.

3. The Forest Service will be undertaking a project to improve or close dispersed recreation
sites in Huntington Canyon. The Uttle Bear campground will be improved as a group use
site, and a scenic byway site is planned in the area. The first phase of this proiect will be
implemented in late summer 1997. Most of the work will be completed in 1998 and 1999.
This project may increasethe recreationaluse in side canyons including MillFork, Rildaand
Crandall canyons.

4. A large-scale coalbed methane development proiect has been proposed by River Gas
Corporation that would encompass about 188,000 acres primarily on BLM lands. The
boundaries of the proiest area lie about 7 milestothe east and southeast of the lease tract.
lmpaos relating to the coalbed methane project should not affect the coal lease tract.

5. Livestock grazing is expected to continue on suitable range although the authorized num-
bers may flustuate from year to year.

G. Negative Declaration

There are no prime farmlands, rangelands, or allwial valley ftoors within the proposed lease area.
Leasing of the tract should not result in significant impacts to paleontological resources; threatened
or endangered plant or animal species. Proteaion of these resources is provided under the lease
stipulations and Federal and State laws and regulations.

H. Project Scoping

Project scoping is"an integralpart of the environmentalanalysis process which involves the solicita-
tion of commentsfromfederal, state, and local agencies and interested organizations and individuals.
The goal is to assure that the most accurate and current environmental information and public issues
are incorporated into planning and decision-making.
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Project scoping was initiated on November 19, 1996, and concluded on December 13, 1996, and
included notices in local newspapers and letters to individuals who earlier had expressed interest in
such proposals. Letters and records of verbal comments are contained in the project file. A total of
31 responses were received concerning the project as of February 1, 1997. The following summarizes
the 31 responses received:

Castle Valley Special Services District (CVSSD, via Jeff Appel, counselforthe district), Huntington City
and Councilman Ross Gordon, the Mayor of Cleveland, and Emery Water Gonservancy District all
expressed concerns over the potential impaa of mining activity on the Little Bear Spring, a culinary
water source for the towns of Huntingiton, Cleveland and Elmo. Comments also emphasized the need
to design a replacement agreement identitying the replacement source in advance of additional
mining activity. The attomey for CVSSD urged the Forest Service and BLM to undertake an EIS rather
than an EA based on potential cumulative impaas of mining in the area.

North Emery Water Users Association (NEWUA) and Energy West Mining pointed out that the
headwaters of Rilda Canyon, in the southern portion of the lease tract, are the recharge area for
culinary springs located in lower Rilda Canyon. Energy West has conducted e)rtensive hydrologic
investigations relative to their orn mining activity in the vicinity.

The Huntington-Cleveland lrrigation Company responded with concerns that mining activity is caus-
ing transbasinal diversion of water intercepted underground. Craig Smith, counselfor Huntington-
Cleveland lrrigation Company expressed concern for water in the Huntington basin in general.

Other comments received pertaining to the protection of water resources were submitted by the Trail
Mountain Livestock Operators, the Utah Wildlife Federation, and the Utah Division of Wildllfe Resourc-
es (UDWR).

The UDOT identified concerns regarding the potentialfor rockfall hazards, safety at the intersection
of the mine road and SR 31, the condition of SR 31, and it's deterioration due to heaw truck traffic.
Mr. Arthur Polani also expressed concern overthe potentialfor increased truck traffic on the Hunting-
ton Canyon road.

Emery County Economic Development favors leasing based on economic benefits for Emery County.
Mr. Dick Neilson, a private landowner with land adjacent to the tract, expressed concern that all
existing coal reseryes be recovered, including those on private lands.

BurlinEon Resources, formerly Meridian Oil Gompany, has existing oil and gas leases within the Mill
Fork lease tract. They identified the need to protect their existing facilities and expressed concern
over inhibiting future dwelopment of oil and gas reserves.

The U.S. FWS and the UDWR responded with concern for the impaas of coal mining on wildlife
habitat, including that for threatened and endangered species, critical elk winter range, and the need
for raptor surveys in the area.

l. /ssues

The issues identified by the interested parties, along with other issues identified by the Interdiscipli-
nary Teain (lDT), which will be evaluated in this analysis, are:
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I{YDROLOGY:

Ground Water: (GW)

GW1 Mlnlng actlvltles and assoctated subsldence-lnduced ground movements could
Interrupt or degrade sprlngs wlthln or adlacent to the lease tract.

1. Little Bear Spring is used as a culinary water source for the cities of Huntington,
Cleveland and Elmo. Development is administered by the CVSSD. Recharge to the Little
Bear Spring could be interrupted or degraded as a result of underground mining. The
concern is for diminishing quality and quantity of the ground-water and surface-water
resources that feed the spring. Although the mining operations are at a higher elevation
than the spring, overburden alteration and subsidence could interrupt the flow patterns.

2. North Emery Water Users Association has springs developed in the lower portions of
Rilda Canyon. Ground water occurring in the Right Fork of Rilda Canyon may be
intercepted or rerouted as a result of subsidence-induced ground movements and
fracturing of the strata. Studies performed by PacifiOorp have indicated that approxi-
mately 80% of the recharge to these springs originates in the Right Fork of Rilda
Canyon.

3. Other springs occurring within the lease trac1, especially those which are important
sources of water for sto-ck and wildife watering, and support riparian/wetlands habitat
may be interrupted by subsidence-induced ground movements.

Evaluatlon Crlterla: 1) Increases or decreases in flow from springs based on
baseline information provided in the Data Adequacy
package.

2) Changes in water quality from the springs based on
parameters measured for Data Adequary.

Surface Hydrology: (SW)

SWI Rlparlan areaa and wetlands could be dlminlshed or lost lf mlnlng operatlons
Intercept water from streams, seeps or sprlngs now supportlng wetlands.

Wetlands occur in the Indian Creek drainage and additional smaller wetlands and
riparian areasi occur throughout the lease tract. The wetlands in lndian Creek are
supported in part from flowln ephemeraldrainages on East Mountain. Subsidence or
other operations could divert watersupplyingthese areas. The wetlands often supPort
diverse communities of amphibians, macroinveftebrates ( Forest Management lndicator
Species) and other flora and fauna.

Evaluatlon Crlterla: 1) Increases or decreases in spring flows feeding wet-
lands.

2l Wetlands/riparian areas (acres or individual) that re-
duce in size or become dry due to subsidence-
related changes in subsurface flows.
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SW2 Increased discharge could alter ftow and water quatlty In Crandall Creek.

Additional discharge to Crandall Creek from the new mine workings could occur.
Ground water could be encountered by underground workings if the mine workings
ercend into the Joes Valley Fault.

A discharge permh is currently in place, and the planned development would use this
same discharge point.

Evaluatlon Griterla: 1)

2)

SW3 Surface water could be Intercepted along the Joes Valley Fault lf mlnlng were to
alter that structure In local areas.

Waterfrom ephemeraldrainages orsprings could be intercepted if subsidencefocuses
along the Joes Valley Fault, or if ground movements produce fractures at the surface.

Evaluatlon Crlterla: 1) Decreases in flow of drainages crossing the fault
trace on the surface.

2) Visual observation of sudace cracking and intercep-
tion of ephemeral waters.

TERRESTRIAL WI LDLIFE: $IILI

WL1 Spotted bat roostlng and hlbernaculum habltat may be altered due to subsldence.

Spotted bats (Euderma macutatuml, a USDA-Forest Service sensitive species, may
occur within the lease area. Spotted bats roost and hibemate in cracks on clifis that
could be ahered by subsidence caused by mining activity.

Evaluailon Crlterla: 1) Escarpment and/or cliff failure due to subsidence, in
linear feet of failure face.

2'') Changes in the density of surface cracking at rock
outcrops.

WL2 Subsidence-lnduced ground movements (cliff spalllng) could alter raptor habitat.

Raptors (red-tailed hawks and golden eagles) are known to nest in or near the proposed
lease area. lt is possible that subsidence could cause the loss of nests, both in tree and
cliff nesting species.

3)

Amount of discharge, in gallons per minute (gpm).

Comply with requirements of National Pollution Dis-
charge Elimination System (NPDES) permitto ensure
that beneficial use standards are met.

Changes in stream channel processes, such as
changes in sediment loading.
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Evaluatlon Crlterlon:

AQUATIC WILDLIFE: (Fl)

1) Number of raptor nests lost to subsidence.

Aquatlc habltat could be altered lf lhe character or quantlty of streams and stream-
flowe change as a result of subsldence.

This concern relates to both perennial and intermittent drainages that could be affected
directly, indirectly, orcumulatively by coalmining actions. lntermittent channelsthat run
only in the spring are important because they provide spawning habitats for trout
populations in Huntington Greek; an important sport fishery. Spawning habhat (low-
gradient riffles) may become inaccessible due to step-like fragmentation of the longitu-
dinalprofile of the stream. Studies in Burnout Canyon, although inconclusive, suggest
that subsidence may cause fragmentation of riffles into cascades. Drops of twelve
inches or more are considered barriers for inland trout species. lt is conceivable that
subsidence could shift the stream substrate enough to present barriers to the move-
ment of spawning fish.

Evaluatlon Crlterla: 1) Changes in discharge (runoff and baseflow).

2l Changes in tish PoPulations.

Water withdrawals wlthln the Colorado Rlver Basln lmpact the habitats of the four
endangered flsh specles In the Colorado Rlver and lts trlbutarles: the Colorado
squawflsh, razorback suckers, bonytall chubs, and humpback chubs.

Water withdrawals, for example water used for coal exploration drilling, could trigger
consultation requirements with the US Fish & Wildlife Service, if the useage exceeds 75
acre feet, forest wide, annually.

Evaluatlon Crlterlon: 1) Volume (acre-feet) of waterwithdrawn from the Colo-
rado River Basin.

TFANSPOFTATION AND ENGINEERING; (EN)

ENI Increaeed coalproductton and subsequent haulage needs could cause road dam-
age and confllct with deslgn trafflc levels on SR 31.

The UDOT will continue to recommend improvements to the section of the Fairveiw-
HuntinEon Highway between the eastern Forest Boundary and the Crandall Canyon
turn-off il the existing mine traffic continues for an additional extended period or if there
is an increase in the daily or hourty traffic volumes. Loss of or disturbance to dispersed
picnicking or camping or parkingareas, the valley floor, flood plains, riparian areas or' 
flow channels could result if it becomes necessary to increase the roadway width to
allow upgrading of the travelway, shoulders, or structurat section of the Highway 31.

F12
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Evaluatlon Crlterla: Number of vehicles per day.

Changes in'Level of Service' (traveltime).

ENz Increased productlon and mlne related trafflc may affect trafflc safety at the Crandall
Canyon (FR 248') and SR 31 Intersectlon.

Traffic conflicts at the Crandall Canyon Road and SR 31 intersection could increase and
the potentialfor accidents and traffic delays could increase.

Evaluatlon Crlterla: 1) Number of accidents.

2\ Number of complaints and near misses.

ECONOMTC 'SSUES (EC)

ECI Coal leaslng could confllct wlth oll and gas productlon.

An oil and gas company (Burtingon Resources) has indicated the need to consider
their existing oil and gas interests in the area of the coal tract. These include facilities,
wellsites, flow lines, access roads along with oiland gas leased acreage. Fullrecovery
mining will likely result in surface subsidence impaa on any surface installations. BLM
has a multiple mineraldevelopment policy that provides for muhiple mineral leasing with
protection of valid existing rights.

Evaluatlon Crlterla: 1) Tons of coal lost to avoid gas well.

2l Delay in gas production.

EC2 Coal mlning provldes economlc benefits such as employment, royaltles, Income,
and tax base to local communltles.

Evaluatlon Grlterla: 1) Number and duration of iobs.

2l Royahies generated, in dollars.

3) Taxes generated, in dollars.

EC3 Recoverablllty d Federal coal reserues.

The different alternatives for leasing evaluated in the environmentaldocument wilthave
varying potential coal recovery amounts.

1 )

2)
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Evaluation Criterion: 1 ) Recoverable tons of coal, by alternative.

CU LTURAL BESOUFCES; (CR)

CR1 Mlnlng related actlvltles permitted under thls coal lease could affect elgnlflcant
historlcal propertles.

Key areas potentially containing significant historic properties potentially at risk from
subsidence-induced impaos (ie: escarpment failures and severe surface cracking) in
the lease tract have been identified.

Evaluatlon Grlterlon: 1) Number of significant sites found to be located in
areas of subsidence-induced impaas.

suEs/DENCA (SU)

SUI Mlnlng-lnduced subsldence could cause escarpment fallure, whlch may lead to
concerna for publlc safety, vlsual quallty, aquatlc habltat and flsherles.

Potential for escarpment failure exists in Huntington, Mill Fork, Little Bear, and Crandall
Canyons. This poses a concern for public safety if subsidence were to trigger rockfalls
on roads, trails or into creeks used for recreation (especially fishing). Visual quality may
also be degraded in places if escarpment faces are failed. There is also potentialfor
rockfalls to encounter creeks in canyons which may alter the natural flow regime,
changing the aquatic habitat.

Evaluatlon Crlterla: 1) Potential for escarpment failure to cause rocks to
reach roads, trails or creeks.

2l Size of potentialfailure.

RECREAIIAN; (RE)

RE1 Goal mlnlng actlvttles could degrade the recreatlonal experlence In Huntlngton and
Crandall Canyons for a longer tlme.

Leasing additional lands for coal mining in this area will ertend the life of the mine and
increase the amount of associated activities. Truck traffic, noise, dust, and existing
portal facitities reduce the quality of the users' experience at the Crandall Canyon
trailhead, and d dispersed recreation sites along lower Huntington Carryon and Little
Bear Campground. Additional leasing will prolong the duration of the cunent impacts.
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Evaluatlon Crlterla: Years of mine life.

Increase in traffic (including haultraffic) in hours/day.

J. /ssues Recommended for Nternative Development

The following significant issues (40 CFR 1 500.4 (g), FSH 1 909.1 5 1 2.3) are recommended to be used
to focus the environmental analysis, develop alternatives to the proposed action, and develop
measures to mitigate and monitor anticipated environmental effects. An issue is significant if there
is a dispute or unresolved conflict associated with potential environmental effects of the proposed
action.

lssue GWI Mlning actlvltles and assoclated subsldence'lnduced ground
movements may interrupt or degrade sprlngs within or adlacent
to the lease tract.

K. /ssues Carried Forward in the Analysis

Some issues were identified which will not necessarily drive the alternatives development, but
which will be carried forth in the analysis and addressed in mitigation or additional stiPulations
on the proposed lease.

lssue SW1 Wetlands could be dlmlnlshed or lost lf mlnlng operatlons lnter-
cept water from streams, seeps or sprlngs now suPportlng wet'
lands.

1 )

2l

lssue SW2

lssue SW3

lssue WL1

lssue Wl2

lssue Fll

lssue Fl2

Increased dlscharge could alter flow and water quallty In Cran'
dall Creek.

Surface water could be Intercepted along the Joes Valley Fault
lf minlng were to alter that structure In local areas.

Spotted bat roostlng and htbernaculum habltat may be altered
due to subsidence.

Subsldence-lnduced ground movements could alter raptor hab-
Itat.

Aquatlc habltat could be lost or degraded It the character or
quantlty of streams and streamflows change as a reeult of sub-
sldence.

Water wlthdrawals wlth the Colorado Rlver Basln lmpact the
habltats of the four endangered flsh specles In the Colorado
Rlver and lte trlbutarles: the Colorado squawflsh, razorback
suckere, bonytail chubs, and humpback chube.

Increased coal productlon and subsequent haulage needs
could requlre lmprovements on State Hlghway 31.

lssue EN1
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lssue EN2

lssue ECI

lssue EC2

lssue EC3

lssue CRl

lssue SU1

lssue RE1

Coal mlnlng operatlons may affect trafflc safety at the Crandall
Canyon (FR 248) and State Hlghway 31 Intersectlon.

Coal leaslng could confllct wlth oll and gas productlon.

Coal mlnlng provldes economlc beneflts such as employment,
royaltles, Income, and tax base to local communhles.

Recoverablllty of Federal coal reserves.

Mlnlng related actlvltles permttted under thls coal lease could
atfect slgnlflcant hlstorlcal propertles.

Mlnlng-lnduced subsldence could cause escarpment fallure,
whlch may lead to concems for publlc aatety, vlsual quallty,
aquatlc habltat and flsherles.

Coal mlning actlvities could degrade the recreatlonal experl'
ence in Huntlngton and Crandall Canyons.

L. /ssues Not Analyzed in Detail

Some issues were determined to be outside the scope of the proposed action, already decided
(by law or Forest Plan, etc.), irrelevant to the decision, or not affected by the proposed action.

Underground mlnlng may cause transbaslnal dlverslons of Intercepted (and then dls-
charged) ground water wlthln watershedg and subwatersheds.

Ground water intercepted is either used in the mine underground, or discharged from
the workings. There was concern that water intercepted underground may be dis-
charged into a watershed other than the one where the ground water was originally
destined.

Ground water encountered in the Crandall Canyon mine was determined to have a
mean residence time of over 14,000 years and does not contribute to surface flows ln
the area. There are no developed wells in the lease tract that use ground water from
the area

Mlnlng related actlvltles, such as drllllng, and/or mlnlng-lnduced subsldence could
damage or alter the positlon of survey monuments and rectangular survey monuments
(sectlon cotners ot 114 corners).

Federaland state law requires the repair or replacement of damaged survey monu-
ments. The Forest Surveyor has provided a list of known section corners, and the
application of Special Coal Leasing Stipulation 16 (Appendix A) addresses replacement
of these monuments.

Mlnlng-lnduced subsldence may cause surface cracklng and loss of vegetatlon lmportant
to support llvestock grazlng.

Environmental Asseesment for the Mill Fork Lease Tract, LBA #1 1 , Page | - 15



Surface cracking dueto subsidence has proved to have little if any effect on vegetation and
livestock grazing. Small cracks heal quickly, and the mining company is required to repair
any larger cracks due to subsidence.

Mlning may have lmpaa on Threatened, Endangered and Sensltlve (IE&S) plant specles
llsted by the FWS.

None of the following listed T&E plants for Emery county occur on or near the proposed
Mill Fork lease area. None are found within 50 miles of the area according to Bob Thompson,
Forest Botanist.

FWS Usted T&E Plant Species

Barneby Reed-Mustard
Jones Cycladenia
Last Chance Townsendia
Maquire Daisy
San RafaelCactus
Wright Fishhook Cactus

Schoenocrambe barneby
Clycladenia humillis var Jonesii
Townsendia aprico
Erigeron maquirei
Pediocactus despainii
Se/erocactus Wri ghtiae

Addltlonal surface dlsturbance could change the runoft and flood patterns.

No additional surface disturbance is anticipated according to the reasonably foreseeable
development scenario prepared by the BLM (Appendix B). Therefore this issue was
dropped from further analysis.

Addltlonal surface dlsturbance could cause the pollutlon of surface etreams.

No additionalsurface disturbance is anticipaed according to the reasonably foreseeable
development scenario prepared by the BLM (Appendix B). Therefore this issue was
dropped from further analysis.

Goal leaslng actlvltles could leave prlvate coal Inaccesslble.

A private land owner that has fee holdings adjoining the proposed tract has indicated a
concern about making sure the coal is mined on adjoining Federal land as well as his fee
coal. Assuming the legal description to be correcl, the only parcelthat adjoins the proposed
,tract is the SW 114 of section 8 Cf 16 S, R 7 E, SLM). A preliminary review of the coal
:resources indicates marginal coal resources in the area The Government cannot require
a private company to mine private coal but would encourage the mining of adiacent
mineable reserve if it does exiS.

This issue has been daermined to be outside of the scope of this analysis. The land owner
has been in contact with the mining comparry to discuss terms.
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CHAPTER II. DESCRIPTION OF ALTERNATIVES

A no action afternative and three action alternatives were developed to provide a full range of
reasonable alternatives that sharply define the signiticant issues. Some of the alternatives
attempt to examine methods which are less environmentally harmfuland still achieve at least
part of the purpose and need. Alternatives will include mitigation and monitoring to address the
issues and anticipated environmental effects. Figure 2 shows the land surface area considered
under each alternative.

A. Alternative 1 No Action

Alternative 1 addresses the need to provide a'No Action' alternative (40 CFR 1502.14). The
Forest Service would not consent to, and the BLI\I would not approve leasing the Mill Fork Tract
as submitted. Subsequently, Alternative 1 would not allow for the mining of the tract, and
therefore not prwide coal reserves for the mine. No mitigation measures or monitoring would
be required as part of this alternative other than meeting Forest Plan direction, standards, and
guidelines.

B. Alternative 2 - Offer for lease with standard BLM Lease Terms, Conditions and
Stipulations (stated on Form 3400-12)

The purpose and need of the proposed action is to lease the Mill Fork Tract, as delineated by
the Tract Delineation Team, to provide coal reserves for the Crandall Canyon Mine so that
current production levels are maintained, and to recover Federally owned coal deposits that
may otherwise be bypassed. The Forest Service would consent to, and the BLM would approve,
offering the tract 6f g,{.rtQ acres, as delineated for competitive leasing. lt could be leased to
Genwal Resources for mining through their Crandall Canyon Mine. Because it is a competitive
bid process, another company may also be ableto bid on the lease, but this has been deemed
unlikely by the BLM mining and economics specialists on the team. The lease would only have
the standard BLM terms, conditions and stipulations that are included on the BLM coal lease
Form 3400-12 (April 1986) attached. This ahernative would not include Special Coal Lease
Stipulations for the protection of non-coal resources.

This is not aviable altemative, it is included for analysis purposes only. lt is intended to provide
the basis for developing Special Cod Lease Stipulations for protection of non-coal resources
to be added to ahematives 3 and 4 to mitigae impaas. The reasonably forseeable dwelopment
scenario for this altemative assumes that all mineable coal would be recorered to the fullest
eltent using accepted industry practices. This ahemative is not selectable because it is incon-
sistent with the Forest Plan, and would require a Forest Plan amendment. Environmental
impaas resulting from this altemative could cause material damage (functional impairment) of
resources. This could be in violation of SMCRA.
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C. Alternative 3 - Offer for lease with application of Special Coal Lease Stipulations
for Protection of Non-Coal Resources

Alternative 3 addresses the issues identfiied through the application of the 18 Special Coal
Lease Stipulations from Appendix B of the Forest Plan (attached as Appendix A). Two additional
tract-specitic sipulations were included, and are also in Appendix A. Alternative 3 emphasizes
application of additional mitigation measures designed to lessen anticipated environmental
effects. This alternative may require a Forest Plan amendment, because leasing the portion of
land containing the Little Bear carryon watershed would not be consistent with management
unit direction. On MunicipalWater Supply (MWS) management units, maximizing herbaceous
ground cover and minimizing surface disturbing activities is the overall direction. Specific to
leasable minerals management in MWS units, the forest plan states' allow mineral leasing
where it has been determined that stipulated methods of mining will not affeo the watershed
values to any significant degree'.

D. Alternative 4 - Offer a modified tract for lease with application of Special Coal Lease
Stipulations for Proteaion of Non-Coal Resources

In addition to those activities addressed in Ahernaive 3, Alternative 4 specifically focuses on
concerns identified arJ water issues. The portion of the lease tract east of the northeast quarter
of seaion 7 is removed from the lease offering, to protect the water quality and quantity of Little
Bear watershed and spring, reducing the overall tract by 880 acres. This alternative would not
require a Forest Plan amendment, and would be wholly consistent with Forest Plan manage-
ment direction.

E. Design Features Common to Alternatives 3 and 4

These two action alternatives evaluated include direction provided by the Forest Plan. All applicable
forest-wide and management area goals, direction, and standards and guidelines described in the
Forest Plan are incorporated into Alternatives 3 and 4, with the possible exception of fully meeting
the MWS management unit objectives in altemative 3. Both these alternatives will have specialcoal
lease stipulations applied to lessen environmental impacts. Effects analyzed under both alternatives
are based on a conceptual mine scenario that could change by the time the actual mine plan is
submifted. The mine plan could be amended at any time through modifications but could not be
inconsistent with with the Special Coal Lease Stipulations.

F. Comparison of Alternaive

The following chart has been generated to display a comparison of attematives relative to the
identified issues. fie issues are listed as resource elements. Refer to Seaion lV for a discussion of
impacts for each ahemative.
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TABLE II - 1
Comparison of Ahernatives

RESOURCE ELEMENT Alt€rnatlvo 1 Allcrnatlvc 2 Altornetlvo 3 Allernatlvo 4

Geology, Solls and Mlneral Re-
3<rurces

No coal mined 75 million tons
could be mined

68 million tons
could be mined

63 million tons
could be mined

Hydrology

Surface Water

Riparian areas, wetlands, streams,
seeps and spring

Crandall Creek

Beneficial Use Standards
Flow

Interception of water at Joes Valley
Fauft

No ellect

No eflect

No effect

Potential for
change in water
quality and quanti-
ty

Potential for
change in quality
and quanlity from
mine discharge

Potential to divert
water into frac-
tures or fault zone
if subsided

Same as aherna-
'tive 2 however wa-
ter replac€m€nt
would be required

Same as alterna-
tive 2 howwer wa-
ter replacemerd
would be required

Stipulation would
p.€vent subsid-
ence focusing on
the fault

Redued poten.
tial for change
in water quality
and quantity'

Same as alter-
native 3

Same as alter-
native 3

Ground Water

Interrupt springs No effect Potential to eftect
culinary water
sourceo and othEr
springs but would
require replace.
menl of water
under state law.

Same as aherna-
tive 2 but waler re-
placement re-
quired at present
spring location

Reduced po-
tontial dug to
protecting the
Little Bear wa-
lershed

Wildlite

Torrestrial - Spotted Bats & Raptors

Aquatio

No Effect

No effoct

Potential change
to spotted bal
and/or raptor.
habitat

Potential to alter
trout habitat and/
or Colorado River
fish species

Reduced potential
due to invofuing
less escarpment
and special stipu-
lation 2O requires
mitigation, if bats
are found

Same as altern+
tive 2

Same ae aher-
native 3 but
with lurther ro'
duced potential
for impact by
excluding the
northeast por-
tion of the lease
traot
Same as alter-
native 2
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RESOURCE ELEMENT Allornatlvc t Allernatlve 2 Allernatlvs 3 Allernallve 4

Transportallon

Traffic on SR 31

Tralfic safety on SFl3l and FDR 248

Planned increase
in production

trom 2.5 to 3.5
million tonsfiear

(rntfi) would
increase tralfic

lrom 72 vehicles
per hour (vph) to

about 9O vph.

No effect

Same ag aherna-
tiv€ I

lncrease in traffic
conflicts at the
intersection

Same ae allema-
tive 1

Same as alterna-
live 2

Same as alter-
native 1

Same as alter-
native 2

Socloeconomics

Coal reseryes for the Crandall
Canyon Mine

Oil & Gas Production

Employment

Royafties

$7 year mine life.
Producton

increase lrom 2.5
lo 3.5 mt/y.

No oil and gas
dwelopmenl

delayc

Continue
employment untl

m.

No royalty
generaled from
the proposed

leass

Add 21 year6 to
mine life

1.7 million tons of
coal left in place
to protoct gas
well and related
facilities. Oil and
Gas development
delayed indelinit+
ly.

Continue employ-
ment until 2023

$141 million in
royahiec to feder-
al, state and local
go\rornmenta

Add 19 yeare to
mine life

Same as alterna-
tive 2

Continue employ-
ment until 2@1

$130 million in
royahies to feder-
al, state and local
govornmentt

Add 17 years to
mine life

Same as alter-
nativo 2

Continue om-
ployment until
2019

$12() million in
royaltiea to fed-
eral, stat€ and
local goverm
mento

Cullural Reeourcer

Subsidence impacts to historlcal
resourcea

No effect Poiential to dis-
turb historical
sitee

Same as altema.
tive 2

Fleduced po-
lential for di+
turbance rela-
tive to
allematfues 2
and 3
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RESOURCE ELEMENT Ahernatlve 1 Altornatlv3 2 Ahernatlve 3 Altornatlvo 4

Subsidenco

Escarpment failure No effect Potential for small
failures along
about 12,800 ft ol
Castlegate Ss.
outcrop

Potential for small
failures along
about 10,00O ft of
Castlegate Ss.
outcrop

Potential for
small failures
along 5,70Oft of
Castlegate Ss.
outcrop

Recreatlon

Recreational experience Cunent mining
activity would

affect recreation
quality urnil '

mining ceases in
$7 years and

reclamation would
begin

Mine life and
activity would be
extended by 2'l
yoars

Mine lile and activ-
ity would be ex-
tended by t9
yeals

Mine life ex-
tended by 17
years
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CHAPTER III. DESCRIPTION OF AFFECTED ENVIRONMENT

The lease application area is located in central Utah in the Wasatch Plateau coalfield. The tract
is south and adjacentto Genwal Resources lnc.'s CrandallCanyon mine. The Wasatch Plateau
is a north-south trending high plateau bounded by the Castle Valley to the east and the Sanpete
Valley to the west. The tract is approximately 15 miles northwest of Huntington, Utah. The area
is accessed by SR 31 which connects to State Highway 10 that runs between Price and Emery.
U.S. Highway 6 accesses Spanish Fork, Price and Green River.

Forest Plan Direction

The following is a description of the affected environment, which will be presented by individual
resource elements for clarity. The management prescriptions for the areas designated in the
Forest Plan, are for Forage Production (RNG), Wood-Fiber Produaion and Harvest CIBR),
Riparian Area Management (RPN), and Little Bear Canyon is designated as a MunicipalWater
Supply (MWS). Management requirements for these areas are found on pages lll-64 to lll-76 of
the Forest Plan.

Under the RNG designation, the Forest Plan management emphasis is on production of
forage and cover for domesic livestock and wildlife. When coupled with mineral develop-
ment, the management prescription calls to 'provide appropriate mitigation measures to
assure continued livestock access and use', and for those authorized to conduct develop-
ments will be required to replace losses through appropriate mitigations, where site-specific
development adversely affeas bng-term production or management.'

Under the TBR management unit, the emphasis is for production and use of wood-fiber for
a variety of wood products.

The RPN unit is not dellneated in the Forest Plan but management direAion requires
analysis of RPN units on site-speciftc proiect basis. The RPN unit emphasizes management
of riparian areas and component ecosystems, including aquatic and riparian communities
that occur within 1 00 feet of perennial streams, springs, seeps, bogs and wet meadows. The
goals of management are to '1) maintain water flows to provide free and unbound water
within the soil needed to create the distinct vegetative community, 2)provide healthy self-
perpetuating plant communities, 3) meet water quality standards, 4) provide habitats for for
viable populations of wildlife and fish, 5) provide stable stream channels and still water body
shorelines, and 6) restore riparian habitats that have been lost through the downcutting of
stream channels and wet meadows. With specific regard to mineral management activities
in an RPN area, the Forest Plan cails to.avoid and mitigate detrimental disturbance to the
riparian area, and initiate timely and effeAive rehabilitation of disturbed sites, and where
possible, to locate mineral activities outside the riparian unit, and to design and locate
settling ponds to prevent washout in high water.'

Little Bear Canyon to the topographic divide is designated as a MWS (Municipal Water
Supply) Management Unit. The General Direction for MWS units is to, 'Allow mineral leasing

. where h has been determined that the stipulated methods of mining will not affect the
watershed values to any significant degree.'The General direction for geologic resources
management is to, 'Design activities to minimize negative or emphasize positive effects on
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geologic features concerning recharge areas, depth and ertent of the water resource, and
surface use in the management of municipal water supplies.'

The Forest Plan also designates a select group of species which can indicate habitat
changes resulting from activities on the forest, Called Management lndicator Species (MlS),
the list for the Manti-La Sal National Forest includes elk, mule deer, macroinvertebrates, blue
grouse, golden eagles, and Abert squirrels. Species that exist in the lease tract will be
discussed in the wildlife section.

Geology, Soi/s and Mineral Resources

The.Mill Fork Lease tract encompasses an area within the Wasatch Plateau coal field on the
nonhern portion of East Mountain. The tract is bounded by Crandall Creek to the north, the Right
Fork of Rilda Canyon to the southeast, Huntington Canyon on the east, and the Joes Valley fault
to the west.

The northern portion of East Mountain is a north-south trending elongated ridge. The ridgeline
lies along the western portion of the lease tract and reaches an elevation of 10,730 feet. The
west flank of East Mountain rises over 1,600 feet above Upper Joes Valley and lndian Creek.
On the eastern flank of the mountain, the topography is typified by stream-incised canyons with
elevations ranging from 9,800 feet along the ridgelines to 7,600 feet in the canyon bottoms.

Geology

The exposed stratigraphy consists of aTertiary to Cretaceous-aged sedimentary sequence.
From youngest to oldest, the stratigraphic units exposed within the lease tract consist of the
Flagstaff Limestone, the North Horn Formation (shales, sandstones, conglomerates and
limestone), the Price River Formation (sandstone interbedded with shales and conglomer-
ate), the castlegate sandstone, the Blackhawk Formation (siltstone and sandstone inter-
bedded with shale, also the coal-bearing formation), and the Star Point Sandstone. The
Flagstaff Limestone caps higher points on East Mountain. The North Horn Formation forms
the upper slopes of the mountain, and the bedrock surface in Upper Joes Valley. The Price
RMer formation forms the intermediate slopes of East Mountain. The Caslegate sandstone
creates prominent cliffs and escarpments on the western flank of the mountain, and in the
major drainages on the eastern side. The Blackhawk formation outcrops and forms the
slopes within the maior drainages to the east. In lower sections of the maior drainages, the
Star Point sandstone forms a series of near-vertical cliffs that intertongue and overlie the
slope-forming Mancos shale. The Star Point consists of three separate layers, named the
Spring Canyon, Storrs and the Panther tongues (in descending order).

.Economic coal beds occur at the base of the Blackhawk Formation. Drilling in this area of
the Wasatch Plateau coalfield has shown that both the Blind Canyon (the upper seam) and
the Hiawatha (the lower seam) are mineable within the lease tract. separation between the
coal beds is estlmated to be 80 to 120 feet. Only the Hiawatha bed is being mined in the
Crandall Canyon mine. Overburden on the Hiawatha bed is zero where it outcrops on
canyon walls in the eastern portion of the tract, and reaches to 2,400 teet under East
Mountain. On the western tract boundary, overburden ranges{rom 800 to 1,500 feet along
the trace of the Joes Valley fault.

Environmental Assessment lor the Mill Fork Lease Tract, LBA #11, Page lll ' 2



Local geologic structure in the lease tract shows that the the strata dip to the east in the
eastern portion of the lease tract, to the west in the eltreme western portion, and to the
northeast in the southeasternmost corner. The Flat Canyon anticline, in the western portion
of the tract, trends to the north with the ads underlying sections 11, 14, and 23. A small
syncline has been mapped in Little Bear Canyon (in the nonheast portion of the tract), that
has the axis roughly parallelto Little Bear Creek. Both are gentle folds that have low dips
on the flanks.

The western edge of the tract is bounded by the Joes Valley fault, a major north-south
trending normalfault that marks the eastern side of the Joes Valley graben. A graben is a
block of rock that is displaced downward between two normalfaults. Displacement along
the Joes Valley Fault ranges from 2,000 to 3,000 feet. Numerous other sympathetic faults
have been mapped within the graben. UpperJoes Valley is in the northern end of the graben
and contains thick colluvial and alluvial deposits that overlie the North Horn Formation in
the valley bottom. According to the Utah Geological Survey, along the east, upthrown side
of the Joes Valley fault, the Hiawatha coalbed lies approximately 800 feet below the sudace
(Kitzmiller 1982).

A series of northeast-southwest trending faults were mapped in the Huntington #4 mine
adjacent to the southeast corner of the tract. These faults may indicate an extension of the
Mill Canyon graben which was encountered in the Deer Creek mine to the south. A geo-
physical study performed by Pacificorp in the Rilda Canyon area also indicates presence
of fauhs along the same trend (Fry and Lloyd, 1991). These faults appear to have 20 to 30
feet of displacement, and dip seeply to the west. Evidence of faulting has also been
documented in Little Bear Canyon, and occurs along the same trend of the faults forming
the MillCanyon graben (Nielson, 1996).

The midslope of East Mountain displays extensive land instability characterized by failure
of the collwium. More severely disrupted terrain suggests that deeper slumps may also
have occurred. Springs on the western face of East Mountain may be contributing to the
instability.

Soils

The soils on the lease tract have developed primarily from sandstone and shale parent
materials of the North Horn, Price River, Castlegate, and Blackhawk formations. Along the
ridge top of East Mountain a few spots have soils developed in Flagstaff limestone. The
regolith consists of both residual and collwial materials, yielding soils that range from
shallow to very deep. Most soils are well drained with potentially rapid runoff owing to the
steepness of the slopes.

The elevational range of about 7,600 to 10,700 feet and the steep slopes with contrasting
aspects account for large soiltemperature and moisture differences. The soils on the lower
elevation south facing slopes are hot and dry, and those at the higher elevations and north
facing slopes are cooland moist. Soiltemperature regimes include cryic (cold) and frigid,
and the soil moisture regimes are udic (moist) and ustic (semiarid). The aspen and spruce-
fir vegetation types are characteristic of the cryic/udic environment and the lower elevation
mountain brush with some pinyon-juniper is characteristic of the frigid/ustic situation.
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Soils on sandstone are typically cobbly or stony with te)ftures of loamy sand, sandy loam,
or loam. Rock outcrops are common, especially with the Castlegate formation. These soils
are most common along the east side of the lease tract.

Most of the areaatthe higherelevation have clayey soils derived from North Horn formation
materials. Textures of clay loam, silty clay loam, and clay are common. The subsoils often
have a higher clay content than the surface. They have high water holding capacities and
are prone to slope failures. These clayey soils typically have high setf-healing capabilities,
and tend to buffer the ettects of tension cracks in the soil zone that sometimes form due to
subsidence.

Topsoil development is most pronounced under aspen vegetation types. lt is commonly 10
to 20 inches thick and has a relatively high organic matter and nutrient content. On the
steep, north facing slopes that support a spruce-fir type the topsoil thickness may vary from
about three to ten inches.

Malor soil limitations in the lease area include high soilerosion potentials, slope instability,
cold temperatures (short growing season), stoniness, and some droughty soils (lower
elevations, south slopes).

The lease area has been mapped as part of the Soil Survey of the Manti Division, Manti-La
Sal National Forest (D.Larsen, in progress). Nine soilmap units have been identified. Map
unit descriptions are available.

Mineral Resources

The northern portion of the Wasatch Plateau (Manti North Oil and Gas Potential Area),
including the Mill Fork Tract, has high potential for the occurrence and development of oil
and gas, especialty for expansion of the Flat Canyonilndian Creek Gas Field (USDA'FS,
Intermountain Region, 1992). The area is available for oil and gas leasing and development
(Forest Plan as amended), with specified stipulations for the Protection of non-mineral
resources. Any future proposals for drilling and production would require an environmental
analysis and specific approvals by the BLlvl and Forest Service. BLM is the responsible
agency for the administration of leases and wells on Federal lands (including National
Forest Sysem lands) under the Mineral Leasing Act of 1920, as amended.

Thesouthwestern portion of the Mill ForkTract (E 1l2,E1l2,SE 1/4, Section 1O; N 1/2,
seaion 13; Lots 1-12, N 1/2, SE 1/4, NE 1/4, Section 14:.E'112, seAion 15; N 1/2, N 1/2'
N 1/2, Seaion 23, T 16 S, R 6 E, SLM) is cunently leased for oil and gas. The leases date
back to the 1970's and are included within the Flat Canyon/lndian Creek Gas Field (East
Mountain Unit) operated by Burlington Resources. They will remain in effea for as long as
the gas field is producing gas in economic quantities. The field currently contains 6 produc-
ing gas wells and several old plugged and abandoned wells. Only the northernmost produc'
tion well (East Mountain No. 32-23,SW 1/4 NE 1/4 Section 23, T 16 S, R 6 E, SLM) lies within
the Mill Fork Tract. A 4-inch diameter aluminum gas pipeline runs from the well south along
FR 245 and down Flat Canyon. Seaions of the pipeline are buried.

Burlington Resources does not have immediate plans for expanding the existing field, but
has not abandoned future options. Other companies have expressed interest in the area.
The potentialfor occurrence of oil and gas reserves and development within and adiacent
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to the proposed lease tract is rated as 'high' based on existing production, geologic
conditions, and industry interest in leasing available areas. BLM has postponed offering
additional oil and gas leases in the tract pending completion of the Mill Fork Tract EA, and/or
completion of mine activities within a resultant lease.

Hydrology

Surface Water

Surface drainages within or adjacent to the lease tract include portions of Crandall Creek,
Little Bear Creek, Mill Fork Creek, Right Fork of Rilda Creek, and tributaries of Indian Creek.
Crandall, Little Bear, Mill Fork and Rilda Creeks drain the east slope of East Mountain and
generally flow west to east into Huntington Creek, Huntington Creek flows south and is
tributary to the San Rafael River. Several small tributaries of Indian Creek drain the west
slope of East Mountain within the lease tract, along with a fragment of Cottonwood Creek
in the eltreme southwest corner of the tract. Indian creek flows south to Lowry water and
then to Joes Valley Reservoir. Joes Valley Reservoir drains into Cottonwood Creek (Straight
Canyon), also atributary of the San Rafael River. The San Rafael River is part of the Colorado
River Basin. The State of Utah designated standards for water in the Huntington Canyon
drainage and Indian Creeks are 1C, 28, 3A and 4, corresponding to domestic, recreation,
cold water fisheries and irrigation beneficial uses. Drainages in the lease tract have been
compared to the State of Utah 303(d) list and none of the waters within the lease tract
appear on the list.

The portions of Crandall Creek within the lease tract are perennial, and one intermittent
tributary is present in section 6, T 16 S, R 7 E. Forthis environmental analysis, the following
criterion defines the perennial nature of streams: flowing 2 of 3 years on or near October
1. The portions of Little Bear, Mill Fork, and the Right Fork of Rilda Creeks are intermittent,
and the tributaries of Indian Creek are ephemeral within the tract. The intermiftent drainages
flow during runoff and and when they receive flow from springs, but are usually dry by late
summer or early fall. The ephemeral drainages carry water only immediately after storms.

Crandall Canyon

According to the USGS, discharge from Crandall Creek ranged from a minimum otg.24
cubic feet per second (cfs) to 97 cfs from 1979 to 1984. Spencer and Kelly (1984)
estimated the 2-year recurrence interval flow at about 48 c'fs at the confluence with
Huntington Creek using a unit hydrograph model. Flow in CrandallCreek immediately
above at the mane portal using the proportionate area of the watershed above the mine
would be about 41 cfs. About 80 percent of streamflow in Crandall Creek occurs
between April and July as a result of snowmelt. Suspended sediment loads in Crandall
Creek were measured in 1978 and 1979 and were found to range between 0.08 to 0.41
tons/day based on llow variations (Danielson 1981). Crandall Creek immediately below
the mine was designated as a class Al channeltype (steeper than 4%with boulder or
bedrock channel) by Raleigh Consultants in a 1992 survey of drainages in the Hunting-
ton watershed.
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Little Bear Canyon

Little Bear Canyon is a small watershed on the eastern edge of the lease tract. A large
spring occurring in lower portions of the canyon is developed by Castle Valley Special
Services District (CVSSD) and provides culinary water to nearly 2,500 residents in the
towns of Huntington, Cleveland and Elmo. Flow in Little Bear creek was measured at
0.24 cfs in October 1978 and 1979 (Danielson 1981).

In 1964 there was a fire that burned 830 acres of Little Bear Canyon, and was followed
by a flood in 1965. In September 1966, a hydrologic analysis found that the burn area
was healing poorly, but by 1969 all areas were healing.

Mill Fork Canyon

Upper portions of Mill Fork Canyon are within the lease tract, the drainage is interminent
in these reaches. In the seep and spring inventory, 49 springs in the head of Mill Fork
Canyon were identified. Flows range from seeps to 50 gpm, with typical flows ranging
from 1 to 5 gpm. The occurrences are classed as follows:

Flow

>25 gpm
20-25 gpm
1s-19 gpm
10-14 gpm
5- 9 gpm
0- 4 gpm

# of Springs

4
0
4
5
7
29

Field observations by Forest Service personnel in August 1996 (Dufour and Mattson)
showed that Mill Fork Creek was dry at the lower forks in section 1T,T 16 S, R 7 E. Flow
was observed emanating from a spring in the creek boftom approximately 0.5 mile
downstream from the forks.
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Rilda Canyon

Rilda Canyon is on the southeast boundary of the lease tract, and the upper portions
of the Right Fork of Rilda Canyon lie within the tract boundaries. The Right Fork of Rilda
Canyon is intermittent and drains about 2,114 acres. lt is a third order canyon, accord-
ing to Strahler's classification. Genwal's spring and seep inventory finds 41 springs and
seeps within the Right Fork of Rilda drainage and reports that 25 of them reach the
stream. The flow is classed as follows:

Flow

>25 gpm
20-25 gpm
15-19 gpm
10-14 gpm
5- 9 gpm
0- 4 gpm

# of Springs

4
3
4
7
4
1 9

A fire occurred in the upper portions of Rilda Canyon in 1992. Observations by Forest
Service personnel in July 1996 (Mattson and Reed) showed that a large amount of
sediment entered the Right Fork from the burn area during intense precipitation events.

North Emery Water Users Association (NEWUA) has a developed water system in the
lower portions of Rilda Canyon on the main stem iust below the confluence of the right
and left forks. Referred to as springs, the system consists of a series of collection lines
and galleries extending westward up Rilda Canyon and southward up a small side
drainage. This system serves over 400 connections in the communities of Cleveland,
Lawrence and Elmo.

Flows in the Right Fork of Rilda Creek have ranged from approximately 0.5 to 10 cfs
during peakflows, and from approximately 0 to 0.5 cfs during baseflow in the years from
1 989-1 995 (PacifiOorp, 1 996).

Tributaries to Indian Creek

The tributaries to Indian Creek on the west slope of East Mountain are ephemeral. Indian
Creek itself is outsidethe leasetract boundaries. lndian Creek becomes perennial in the
sE 1/4, Sec a4, T 15 S, R 6 E, approximately one mile north of the lease tract. Most of
the flow likely originates in canyons on East Mountain as either sudace flow, or from
springs at the base of the colluviaUallwialtoe in the valley floor. lndian Creek progres-
sively gains flow as it picks up water from various springs and stream sources. The
lndian Creek valley also supports a large wetland area. Flow records colleaed by the
Forest Service trom 1972 to 1975 showed a range of flows for the period of record
between 1 cfs and 30 cfs. The seven ephemeral drainages flow from the proposed lease
into Upper Joes Valley. From tne Utah Hydrologic Atas, the mean annual runoff from
the proposed lease is 7 to 8 inches per year on the Joes Valley side of the divide,
representing about 1,200 acre-feet (Jeppson et al, 1968). The mean annual runoff from
the Upper Joes Valley area is about 9 inches, computing to 4,150 acre-feet. Therefore,
the proposed lease area provides about 29vo of the water to lndian Greek at the lower
lease boundary.
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Cottonwood Creek

A smallfragment of Cottonwood Creek watershed lies within the lease tract in sec{ion
22,T 16 S, R 6 E. Several springs were identified in the spring and seep inventory, but
are outside the lease tract. Draft mine plans do not show that mining will occur within
any portion of the Cottonwood drainage, therefore there will be no further discussion
regarding the creek in this document.

Wetland Areas

Additional small wetland and riparian areas associated with local springs are also
common within the lease tract. For analysis purposes, an average size of 0.25 acres of
wetlands occur per spring is assumed based on local experience. 135 springs were
identified in the spring and seep inventory, which would compute to nearly 34 acres of
wetlands scattered throughout the lease tract. From aerial photo interpretation, in the
Upper Joes Valley area and immediately below the proposed lease, about 27O acres
of wetlands are privately owned and 100 acres of wetlands are on National Forest
System Lands.

Surface Water Quality

Water quality is good in the drainages. Dissolved solids concentrations are generally
less than 500 mg/I. Total dissoMed solids increase near Huntington Canyon where the
saline Mancos Shale is exposed along the stream reach. Predominant dissolved cheml
calconstituents in surface waters are calcium, magnesium and bicarbonate. sediment
yields in the Upper Huntington Creek drainage were estimated at 0.1 acre-feet per
square mile by Wadell, et al, 1981.

Mine Water Discharge

Water currently encountered in the Crandall Canyon mine workings is either used
underground or discharged through an approved National Pollution Discharge Elimina-
tion System (NPDES) location into Crandall Creek. Water quality standards that must
be met are described in the NPDES permit, a copy of which is in the p@ect file. An
estimated 350,000 gallons/day (0.5 cfs) is presently being discharged. Because Cran-
dall Creek has a boulder/bedrock channel, changes to the channel morphology have
not been observed. Quality of the water discharged must meet beneficial use standards
as described by the State of Utah. Water encountered in workings within the Mill Fork
lease tract will also be discharged from this approved location.

Ground Water

Ground water in the lease tract has several modes of occurrence; the first consists of
laterally discontinuous perched water-bearing zones that issue water to springs locally
where permeable layers of sandstone overlie less permeable layers of shale, mudstone or
clay. Another system present is a more continuous saturated zone in the Star Point Sand-
stone. Alluvial materials present in stream canyons, and faults and fraclures in the local
strata may also contain ground water. Ground water occurs in all of the exposed strata, but
the units are not saturated uniformly.
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Perched Water-Bearing Zones

The perched water-bearing zones are typically associated with the North Horn and Price
River Formations. The majority of the springs identified within the lease tract occur in
the southern half (sections 8, '13 and 23), at the heads of Mill Fork and the Right Fork
of Rilda Canyons. Most of these springs issue from the North Horn Formation, and some
occur at the contact between the North Horn and the Price River, or at the base of the
Castlegate sandstone where it overlies the Blackhawk formation. Flows measured in
these springs range from 0.5 to 50 gpm, with most springs flowing approximately 1 to
2 gpm. Typically these springs flow during the spring and summer, but cease by late
summer or fall (Genwal, 1996). Another cluster of springs occurs in the head of Little
Bear Canyon (in the north east portion of the lease tract). These springs issue from the
base of the Caslegate sandstone, or are associated wlth landslides, and flow from 0.25
to 2 gpm. Numerous other springs were identified on the west flank of East Mountain,
and drain towards Indian Greek. Most of these springs issue from the Price River
formation or the Castlegate Sandstone, and range from seeps to 10 gpm, with typical
flows ranging from 1-2 gpm. A linear alignment of springs in the Indian Creek drainage
(in sections 15 and 22, outside the lease tract boundaries) have also been identified and
are likely associated with colluviayalluvial deposits from East Mountain. These occur in
the North Horn formation and contribute flow to lndian Creek.

Springs associated with perched water-bearing units are recharged annually by precipi-
tation. Generally, the springs exhibit high flows after snowmelt that receed rapidly to a
baseflow condition, or cease flowing by late summer or fall. Most of the precipitation
occurs as snow, and because of the high clay contents of the local strata, most water
runs off. only an estimated 5-12o/o goes to ground-water recharge and most of this
resurfaces as springs in the perched water-bearing zones. The rapid response indi-
cates that the springs in the area occur close to their recharge sources. Snowmelt
percolates into permeable rocks, and flows vertically until it hits an impermeable layer,
then flows laterally. lmpermeable layers present in the local strata tend to impede
downward migration of flow, except locallythroughfracluresorfaults (Danielson, 1981).

In the upper Right Fork of Rilda Canyon, springs high in the drainage basin contribute
flow to the creek and likely support shallow ground-water flow in alluvial deposits. The
alluvial materials are one source of water that support a culinary water source in the
lower portions of Rilda Canyon. North Emery Water Users Association has developed
springs and colleaion galleries in the alluvial materials.

Ground water in the Star Point.sandstone

According to the USGS, an ertensMe ground-water system in the Wasatch Plateau is
present in the Blackhawk formation and the Star Point Sandstone. ln the area of the
lease tract, it does not appear that the Blackhawk contains large quantities of water,
based on few springs, lack of inflows in the active Crandall Canyon mine workings
(except for inflows from intercepted sand channels), and the fact that faults in the
Huntington #4 mine south of the lease tract were dry at the mine level (Vaughn Hansen,
1974.lt is also unlikely that large amounts of recharge infiltrates from the surface
through the Blackhawk and overlying units due to low permeability materials that
impede downward migration of water.
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Data from drill holes suggests that the base of the Hiawatha coal seam and the top of
the Spring Canyon member of the Star Point sandstone are separated by a variable
amount of shale and sandstone layers ranging from 5-13 feet within the lease tract.
Water levels in monitoring wells in the active mine workings, and new wells completed
in the southernmost portion of the active mine (adjacent to the northern border of the
lease tract) supported an east-southeast flow direaion in the Spring Canyon member.
In the area of the lease tract, local geologic structure, such as the Little Bear Canyon
syncline or the Flat Canyon anticline likely influence flow direaions in the Star Point,
assuming flow generally follows the dip of the strata. ln the active mine workings, there
is evidence that the strata dip to the west in the e)ftreme western part of the workings,
likely related to the Flat Canyon anticline and/or drag folding along the Joes Valley Fault.
Reports from Genwal personnel indicate that water is seeping from the floor, and flowing
to the west in this area. A monitoring well completed in the Spring Canyon member in
the western portions of the mine flowed on the sudace, showing that the formation is
under some confining pressure in places. This may indicate presence of a ground-water
high along the Joes Valley fault. These conditions could also be present in the proposed
lease tract.

Lines (1985) reported that the Star Point Sandstone has very low permeabilities in the
vicinity of Trail Mountain, two miles southwest of the lease tract. Age dating of ground
water in the Crandall Canyon mine has indicated that waterfrom wells completed in the
Star Point Sandstone has a mean residence time of about 18,000 years (Mayo and
Associates, 1997). This supports that flow rates through the sandstone are very slow.
In generalthe Star Point is not a good aquifer, and exhibits aquifer characteristics only
locally where fraauring causes secondary permeability which typically occurs at out-
crop faces. The exact recharge mechanism for the Star Point sandstone is not known
but it has been suggested that recharge reached the sandstone through faults and
fractures, and that recharge is coming from the west and northwest (Christenson, 1984,
and Nielson, 1996).

Faults

Hydraulic function of faults in the area is not well defined. The series of faults encoun-
tered in the Huntington #4 mine were reported to be dry at the mine level, whereas a
fault associated with the Joes Valley fault zone intercepted in the active Crandall
Canyon mine workings yielded water at a rate of 30 gpm, that subsequently reduced
to approximately 10 gpm. Water samples collected from this fault were age dated, and
the water was found to have a mean residence time of 2,000 years. Faults in this area,
as elsewhere on the wasatch Plateau, are generally thought to act as barriers to
horizontal ground-water flow (Mayo and Associates, 1997). ln the area of the lease traa
along the Joes Valley fault, the strata dip to the west along the downthrown side of the
fault. This being the case, the Joes Valley fault could be contributing to the spring
system supporting flow in Indian Creek (Hansen, Allen and Luce, 1997).

Linle Bear Spring

An anomalously large spring for the area emits from the Star Point sandstone near the
mouth of Little Bear Canyon (outside the lease tract in section 9). Linle Bear spring is
developed and maintained by the CVSSD, and provides 65% of the culinary water for
the cities of Huntington, Cleveland and Elmo. According to Danielson (1981), Little Bear
spring is associated with fracturing and folding in the Star Point sandstone. The spring
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emerges from a fracture in the lower portions of the Star Point sandstone, where it is
in contact with the low permeability Mancos shale. ]n the Linle Bear Tract Delineation
Report (Alvord, 1979), the elevation of the spring is reported to be 7,650 feet, approxi-
mately 100 to 150 feet below the Hiawatha coal bed.

Little Bear spring flows continuously, with average monthly discharge ranging from 200
to 440 gpm (GVSSD, 1994. Flow varies seasonally, with a typical increase of 2O4A %
in response to spring runoff. The lowest average monthly baseflow recently measured
was 198 gpm in April 1995. lsotopic anlyses performed to evaluate the age of water
indicate that the spring discharges modern water, and has very similar composition to
water in both Crandall and Huntington Creeks (Mayo and Associates, 1997). Further
chemical analyses showthatwaterfrom Little Bearspring isvery similarto surface water
in both Little Bear and Huntington Creeks. Water quality in the spring is good, requiring
only chlorine treatment before it is suitable for consumptive use.

The mechanism controlling flow to Little Bear spring is not fully understood. Several
studies have focused on the occurrence of the spring, and varying theories have been
developed. lt is known that the spring issues from a fracture in the lower portions of the
Star Point sandstone, and the chemical composition is similar to surface water in the
area. The theories are as follows:

1. Water flowing through the Star Point Sandstone emerges at the spring location.
Recharge for the spring is coming from the north and west, possibly supponed by
the Joes Valley Fautt (Nielson, 1996).

2. Recharge to the spring comes from flow through the Star Point sandstone from
the north and northwest, and surfaces through fractures in the formation (Vaughn
Hansen and Associates, 1977).

3. The trend of Huntington Creek follows a series of straight segments that are
evident on topographic maps. The portion of Huntington Creek approximately 2
miles nonh of the lease tract follows a north-south lineation. lt has been suggested
the trend of the creek in this area is controlled by a north-south anomaly (possibly
an unmapped fault) that runs south, through the northeast portion of the lease area
in Little Bear Canyon. Water from Huntington, Crandall Creeks and maybe Little
Bear creeks enters this anomaly, and travels through it until h is intercepted by the
Mill Canyon graben, where it is redirected to the northeast and emerges where the
Mill Canyon Graben fault zone intersects Liftle Bear Canyon . Comparison of the
flow hydrographs for the spring and Huntington Creek show a strong correlation,
suggesting that water from the spring is derived from surface water sources (Hans-
en, Allen and Luce, 1997). Spring flow has an apparent time lag of 2 to 4 years
against flow in Huntington Creek. Additionalflow may reach the spring by surface
water seeping into the exposed outcrop of the Star Point sandstone at nearby
upgradient locations, or through direct infiltration of precipitation close to the spring
source.

Given the most recent studies that indicate water from Little Bear spring is modern,
chemically similar to surface water in ths area, and given the high discharge rates, it
appears that the spring is supported by a system of faults and/or fractures that transmit
surface waters from the north. The hydraulic conductivity of the Star Point sandstone
is low, and gMe rise to slow ground-water movement. As demonstrated by Hansen,
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Allen and Luce, assuming a 5,000 foot capture zone along the Mill Canyon graben, a
velocity of 0.013 ft/day through the Star Point, and an aquifer height of 45 feet, the
potential discharge amount through the Star Point for the spring would only be 15.2
gpm. This demonstrates that flow through the Star Point sandstone itself cannot sup-
port the flow emanating from Little Bear spring.

North Emery Water Users Association Springs

The springs developed by NEWUA are believed to be supported by subsurface flow
through the shallow alluvial ground-water system. Flow through the alluvium is forced
to the surface either when it contacts low-permeability units of the Blackhawk Forma-
tion, or at the location of a presumed north-south anomaly creating the springs. Hansen,
Allen and Luce estimatethatthe ground-wateryield from the Rilda Canyon basin would
be on the order of 700 gpm. Based on investigations done by Pacificorp, approximately
80o/o of the recharge to the springs originates in the allwium in the Right Fork. Discharge
from the system averaged 167 gpm from 1990-95, and ranged from average lows of 74
gpm to average highs of 264 gpm (PaciliOorp, 1996). Water quality from the spring
system is good, with major constituents being calcium, bicarbonate and magnesium.
Water in the spring system is of recent age.

Ground Water lntercepted by Mining

Water intercepted in mines on the Wasatch Plateau typically comes from stored water
contaaned in sandstone channel scours in the top of the coal seam. As mining progress-
es, the channel scours drain for a few weeks and cease, indicating very limited, not
laterally extensive sources. Water may also be encountered in saturated fractures or
faults intercepted atthe mine level. Available information supportsthat most of thewater
intercepted at the mine level is not in dlrect communication with surface or near-surface
ground water. lsotopic analyses taken from water coming from the Crandall Canyon
mine roof showed the water has a mean residence time of over 14,000 years. The
Crandall Canyon mine has only started discharging waterfrom the workings in the past
year. lnflows in the current workings originate from a channel scour in the coal seam,
or from faufts.

C. Wildlife

Terrestrial Species

The area sunounding the proposed coal lease contains habitat for a variety of wildlffe
including a potentialof 84 mammals, 140 birds, and 25 reptiles and amphibians. Species
of interest that may potentially occur on the area include: spotted bats, mule deer, elk,
golden eagles, and goshawks.

Mammals

Three bat species of special interest to Utah are the Red bat (Laslurus bo realis, UT DWR
Sensitive Species), which roost in wooded areas, the Western Big-eared Bat (P/ecotus
townsendiil, which roosts in caves, rock overhangs, tunnels, or abandoned buildings,
and the Spotted Bat (Euderma maculatum; UT DWR and USDA - Forest Service, Region
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4 Sensitive Species)* which depends on cliffs for roosVhibernation areas. The spotted
bat was a candidate mammalfor federal listing. The bat is crepuscular/nocturnal and
insectivorous. lt does not migrate and uses a hibernaculum that maintains a constant
above freezing temperature from September to May.

Mule deer (Odocoileus hemionus) and elk (Ceruus elaphusl are common in the region
and are Forest Management Indicator species. Summer ranges generally are occupied
by deer and elk from middle May through late October, although the exact timing may
vary from year to year depending on temperature, snowfall, and range condition. While
not a limiting factor to ungulate populations, summer range is important in providing
energv reserves to meet deficiencies in winter energy supplies.

Winter range for deer and elk include a variety of slope and vegetation types. Lower
slopes throughout much of the study area are mapped by UDWR as critical elk winter
range, based on vegetation types, the Forest Plan maps big game winter range at the
mouths of Mill Fork and Crandall Canyons. Elk winter range in the region occurs
primarily in snow{ree open areas, such as meadows and wind-swept ridge tops,
interspersed with conifers and aspen for cover.

For deer, south and east facing slopes along portions of Mill Fork, Little Bear Creek, and
Crandall Canyons provide relatively warm and snow-free sites, which are especially
important during severe winters.

Habitats in the vicinity of the Crandall Canyon Mine are mapped by the UT DWR as
including high priority summer range and critical winter range tor both deer and elk.
Summer range for these species is the mosaic of conifers, espen, and meadows atop
the plateau. Ahhough some summer range does occur at higher elevations within the
permit area, it is more prevalent on East Mountain to the west and southwest, and
Gentry Mountain to east of Huntington Canyon. The summer range was determined by
the UDWR to be in generally fair to good condition.

* Sensitive species are defined as those species which have been identified by the
Regional Forester as those... for which population viability is a concern as evl
denced by.., significant current or predicted downward trends in population num-
bers or density...' or'significant current or predicted downward trends in habitat
capability that would reduce a species' existing distribution' (FSM 2670.5). The
1976 National Forest Management Act (NFMA) directs the Forest Service to provide
for the maintenance of viable populations of native and desired non-native verte-
brate species and the recovery of listed species.

Birds

Approximately 140 species of birds are potentially present in the study area. This
number included a number of raptors. Resident raptors in the area include the Golden
Eagle {Aquila chrysaetos), Goshawk (Accipiter gentT,s), Red-tailed Hawk (Buteo iamai-
censis), Sharp-shinned Hawk (A. straatus), American Kestrel (Falco sparuerius), and
Great Horned Owl (Bubo virginianal. Golden Eagles have been seen above the mine
in spring and summer. Golden Eagles prefer nest sites on cliffs, such as the sites
available along Huntington Canyon. Goshawks have been observed only in higher
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elevation conifer-meadow mosaics west of the permit area. They generally nest in large
aspen or conifers.

Adult sharp-shinned hawks are routinely encountered in the riparian zone and adjacent
north-facing conifers in the lower canyons. Adult kestrels were generally seen in the
same area, except across the stream in more open south-facing habitats. Typical
nesting habitat forthe sharp-shinned hawks consists of deciduous or coniferous trees
and brush, while kestrels more often prefer cliff sites. Both of these habtats occur along
Crandall Canyon, and it therefore seems likely that these two species breed in the
proposed lease area.

Great Horned Owls are fairly common, and it's presence in appropriate habitats (ripari-
an forest) in the breeding season (late ApriD suggests that the Great Horned Owlis a
breeding resident.

Threatened and Endangered Species

No threatened or endangered wildtife species are known to inhabit the proposed lease area.
A Bald Eagfes (laliaeetus leucocephalus) nest nearthe Hunter Power Plan is approximately
26 miles southeast of the coal lease. The coal lease area is outside of the foraging area for
the Bald Eagles. Two peregrinefalcons (Falco peregrinus) were observed approximately 13
miles north in 1996. The falcons were observed during nesting season but no nest site was
ever confirmed. lt is generally accepted that peregrine falcons willforage up to 15 miles from
their eyrie, however given the prey base available it is doubtful that the falcons would forage
over the coal lease area. No roost sites have been found in the lease area The Biological
Evaluation and Assessment (BE/BA) will address the Federally listed and State Sensitive
Species that potentially occur in the area in greater detail, and upon completion will be in
the project file.

Aquatic Species

The proposed project area contains portions of Crandall Creek, Little Bear Creek, Mill Fork,
and the Right Fork of Rilda Creek; all of which are tributaries to Huntington Creek. Tributar-
ies of lndian Creek and a small portion of Cottonwood Creek are also within the lease tract.
Only Crandalland Indian Creek itself are considered perennial. The intermittent channels
run water in the spring and early summer, and occasionally during the fall'monsoons'that
are typical in the region.

All of these stream channels support naturally-reproducing trout fisheries and aquatic
communities typical of coldwater, mountain environments. These communities include
trout, aguatic plants, insect populations, periphyton, and zooplankton. Intermittent chan-
nels provide aquatic habitat when water is present; including spring spawning habitats for
clfihroat trout and sculpins.

The following table summarizes the streams within or immediately adjacent to the proposed
lease tract and the game species that are present (if known):
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TABLE lll-A. Summary of streams within the proposed project area and game fish
species (Species abbreviations are explained below).

STREAM

CrandallCreek

Little Bear Creek

Mill Fork Creek

Right Fork Rilda Ck.

Indian Creek

SPEC'ES PRESENT *

ccT (1), RBT, YCT

YCT, RBT

YCT, RBT

YCT, RBT

DATA SOURCE

UT DWR/USU GENEI|C
Analysis

Inferred from maPs and
UT DWR Surveys

Inferred from maPs and
UT DWR Surveys

lnferred from maPs and
UT
DWR Surveys

Dufour, field observationsBKT

* Species abbreviations in the above table correspond to the tollowing:
YCT = Yellowstone cutthroat (Oncortrynchus clarki)
RBT = rainbow trout (Sa/mo gairdneri)
BRT = brown trout (Sarmo trufta)
BCT = Bonneville cutthroat trout (Oncortrynchus clarki $an)
BKT = brook trout
CCT = Golorado River cutthrod (Oncortrynchus clarkipleuriticus)

(1) There is a suspected, but yet unconfirmed population of Colorado cutthroats in
Crandall Creek.

In addition to the salmonid species listed above, these drainages likely support populations
of the foffowing non-game species: speckled dace (Rhinichthys oscurus), mottled sculpin
(Cottus bairdll, bluehead suckers (Pantosteus delphinus), and mountain suckers (Caosro-
mus platyrtryncfius) (Christopherson, UT DWR, personal communication).

Reservoir and Lake Fisheries

There are no reseloirs or lakesfisheriesthat could be directly or indirectly affected by land
m€rnagement activities within the proposal area.

Sensitive Species

Colorado River cr.rtthroat trout, currently classified as a Sensitive Species in the Intermoun-
tain Region (USFS), may be present in the Crandall Creek drainage. Genetic testing is
on-going to confirm if these fish are pure-strain Colorado cutthroats, no definitive data is
currently available.
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Aquatic Amphibians

Species distribution maps for aquatic amphibians (Stebbins, 1985) and the UT DWR (Chris-
topherson, personal communication) indicate that tiger salamanders and western toads
probably inhabit the project area. The Manti-La Sal National Forest Fisheries Biologist
(Dufour) has collected several Great Basin spadefoot toad egg clusters in small pothole
habitats at similar elevations in other areas of the Forest (Jordan and Seely drainages)
during the 1995 field season; indicating that the toads may be present in wetland habitats
within the project area.

The Forest Plan directs that aquatic macroinvertebrates be used as management indicator
species to assess impacts of projects and management activities on aquatic communities
and water quality. There are no Forest macroinvertebrate monitoring stations located within
the proposed proiect area nor are there any downstream stations that are close enough to
be indicative of 'baseline'water quali$ for the landscape.

The proposal area lies within the headwaters of the drainages listed in Table lll-A. The
perennial portions of these basins are small and largely runoff-fed. Since the flows in these
small streams tend to decrease in the late summer and early fall, they are used primarily
as spawning and rearing $reams by trout species (Dufour, 1996). The Crandall, Mill Fork,
Little Bear, and Rigfrt Fork channels are high-gradient streams characterized by rock and
wood-created step pools, deeply incised channels, occasionalbeaver ponds, and riparian
zones composed of spruce-fir/aspen communities and thick willows. Spawning gravels are
patchy and distributed in lower-gradient reaches.

Adult fish are likely present in headwater areas only during the spring reproductive period.
In Crandall Creek, the UT DWR has identified a suspected year-round population of adult
Colorado River cutthroat only in the beaver ponds immediately adjacent to the mine portal
(Boyer, 1997). There have been no basin-wide inventories of Little Bear, Crandall Creek, Mill
Fork, or the Riglrt Fork of Rilda Creek that would describe the distribution of spawning aduhs
in these drainages; therefore these conclusions are inferred from general knowledge of
cutthroat behavior (Dufour, 1996, Meehan, '1991, Sigler and Milter, 1963). Successful
spawning requires the presence of clean, well-orygenated spawning gravels. lt is therefore
a high priority to protect these channels from excessMe erosion and sedimentation.

Stream channels throughout the proposal area are recovering from historic livestock graz-
ing impacts and the high runoff events that occurred in 1983-84. During the floods, erosion
was prevalent and there is evidence of this erosion throughout the proiect area. Vegetation
and vegetated bank undercuts arg slowly recovering along channels. Since undercuts
provide important hiding and.resting cover to aquatic organisms of all life history stages;
protection of bank stability in all of these drainages is a priority.

Small seep or pothole-type wetlands within the proiect area act as water reserves and
provide base flovvs that can support aquatic communities during low water periods. Pot-
holes, small ponds and marshy areas provide subsurface flow that supplements direct
water sources like springs and run-oft. These wet areas also provide important habitat lor
invertebrate and amphibian populations. Wet areas need to be protected from soil compac-
tion, disturbance, and the removal of woody materialto maintain existing habitat quality and
quantity for aquatic organisms.
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Genwal Resources lnc. currently owns and operates mining facilities on a 160-acre private
parcel of land within the Crandall Creek drainage adjacent to the project area. These
facilities include a mine portal and load-out facility, warehouse, storage building, sediment
senling pond, and parking area. Development within these private lands has removed the
riparian vegetation along 10OO feet of the north bank ol Crandall Creek. The paved road that
leads to the mine contributes sediment and coal dust to the stream channelwhen runoff
occurs from sidecast snow (Dufour, personal observation 1997).

D. Vegetation

Lands within the lease tract area contain very steep and narrow east-west trending canyons
with rounded narrow ridge tops. Vegetative cover and species composhion is very diversL
fied. lt is mostry regulated by the various habitat created by the broken steep terrain, the
variety of slope aspects and exposure. The project area landscapes support a mosaiq of
sagebrush grasslands, conifer timber, aspen, mountain brush, and riparian vegetation
complexes.

Sagebrush Grasslands - This vegetative type is found on most of the steep south slopes
and high elevation ridge tops. Less than 10% of the lease area occur in the type. Salina
wild rye grass is the dominant grass at the lower elevations and Letterman needle grass
dominates the high elevation ridge top sites. Few forbs are present in this type. The
sagebrush species common in this vegetative type are black sagebrush and big moun-
tain sagebrush. Deer and elk use some of this type during the winter months and sheep
graze the ridge tops during the summer.

Conifer Timber - lt is estimated that about half the lease area is covered with conifer
timber vegetative type. These types are mostly lound on the northerly exposed slopes
of the canyon. Douglas fir make up about 857o of the conifer cover with alpine fir and
spruce trees present only at the higher elevation ridge and in the upper basin. The
dense forest growth on the steep canyon slopes provide a good scenic view, a good
watershed cover and wildlife habital Few wood produAs are accessible in this type
within the lease area.

Aspen - Aspen type occur on an estimated 2O-25Y" of the lease areas. They occur
mostly on mid and higher elevation sites and on the lower canyon slopes. Most of the
aspen types within the lease area are in either early or mid€eral condition. Only a few
stands at high elevation and some isolated sites are in late seral condition. Stands of
aspen mostly at higher elevations are being invaded by alpine fir trees, and some sites
on the north slopes and canyon bottoms are being invaded by Douglas fir trees. The
Aspen ecosystem provide a very important habitat component for many wildlife species,
both animal and birds. lt also has a high value for livestock grazing and watershed
values. lt provides some scenic beauty, especially in the fall.

Riparian - Riparian areas within the lease are very limited occurring in the canyon
bottoms and lower drainages. Less than 1% of the lease area has riparian vegetation
on it. Although they represeril a very small proportion of the total vegetative cover within
the project area, and they provide a very important habitat for wildlife. The potentialfor
any livestock grazing in the riparian areas inthe lease area, is low because of the limited
access and very small sites available.
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Mountain Brush - Mountain brush vegetative types occur mostly on the mid-elevation
south slopes, high elevation ridges and in the upper basins within the lease areas. This
type is present on about 15% of the lease area. The lower elevation sites are heavily
used by wintering elk and deer and the higher elevation ridges & basins are used by
sheep during the summer. Most of the vegetative type is classed as unsuitable for use
by livestock, because of steep inaccessible slopes.

Noxious Weeds - Populations of Musk thistle and Canada thistle are known to occur within
the proposed lease area.

Sensitive Species - There may be habltat for three sensitive plant species within the
proposed lease area. These species are as follows:

Maguire Campion (SrTenepete rsonif-This ptant grows at high elevations about 1O,5OO
feet, on rocky sites. No plants have been documented within the project area. The
Flagstaff Rock outcroppings on top of East Mountain have not been surveyed.

CarrinEon Daisy (Engreron carringtoniael - Plant occurs within Emery and Sanpete
Counties on the top of the Wasdch Plateau. Plants occur at all aspects, but are
generally found on the west facing slopes on Flagstaff escarpments. The Flagstaff Rock
outcroppings on top of East Mountain within the lease tract have not been surveyed.
The nearest known population is located about 2 miles south of the proiect area.

Canyon sweewetch (Hedysarium @cidentale) - To date this plant has only been collect-
ed in Carbon & Emery Counties d elevations between 5,000 to 8,000 feet. Tends to
grow in alluvium derived from the North Horn and Blackhawk formations; usually on
south and west exposures. Usually occurring on sites that have an underground water
source at 2 to 6leet below the surfiace. Often grows on toe slopes below ledges and
cliffs in Huntington Canyon and Loiver Mill Fork.

The canyon sweewetch grows at elevations between 6,500 to 7,500 feet, and in sites
not anticipated to be affected by mining activities. There should be no effects to this
species and no further discussion regarding H. occidentale in this document.

The Maguire campion and CarrinEonae daisy occur on Flagstaff outcrops. Since failure
is not expected to be occurring on the Flagstaff formation, there would be no effects on
these species and there will be no further discussion regarding E. carringtonae or S.
petersonii in this document.

Transpoftation

The transportation analysis area is bounded by the Fairview-Huntington Highway on the
east, the crandalilBlind carryon Divide on the north, the cottonwood Road on the west, and
the Rilda/Meetinghouse Divide on the South. fie area within the transportation analysis
area contains 32.45 square miles and has a road density of 0.55 miles per square mile.

The Fairview-Huntington Highway (SR 31) is the only arterial road and the Cottonwood
"Road 

is the only collector road with the area. The remaining roads are all classified as.local
and make up 71% of the mileage. Over 60% of the roads are surfaced, with asphalt on 27o
and gravel on 40!o. Between 507o to 60% of the mileage is operated at a traffic service level
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'b' or 'c' * and maintenance level 3 or 4 to encourage passenger car traffic, the remaining
4Oo/"to 50% is operated attraffic service level 'd'and maintenance level2where public traffic
(generally high clearance vehicles) are accepted.

* Level-of-service A describes primarily free-flow operations at average travel speeds,
usually about 90 % oJ the free-flow speed for the arterial classification. Vehicles are
completely unimpeded in their ability to maneuver within the traffic stream.

' 
Level-of-service B characterizes the region of traffic flow wherein speeds of 55 mph are
expected on levelterrain. Passing demands approximately equals the passing capacity
at the lower boundary of level-of-service B which is where flow rate are presently on this
section of road. Drivers are delayed up to 45% of the time and the number of platoons
forming increases dramatically. .

Level-of-service C characterizes the region of traffic flow wherein speeds are between
5O and 55 mph on levelterrain. Passing is frequently impeded, there are noticeable
platoons of vehicles and platoon size increases. Drivers are delayed up to 607o of the
time. While flow is stable, it is susceptible to congestion due to turning traffic and slow
moving vehicles.

Level-of-service D characterizes a region of traffic flow where speeds are about 40 %
of of the free-flow speed. Small increases in flow may cause substantial increases in
delays.

SR 31 is the major west-east route across the Wasatch Plateau, and provides access for
the recreation uses within Huntington Canyon and on the mountain tops. The highway is
located in Huntingrton Canyon bottom that is to be managed with emphasis on'Undevel-
oped Motorized Recreation'. Range, timber, and mineral resources activities and use
should not permanently exceed threshold levels for noise and air quality, or seriously impair
recreation uses. SR 31 provides access for removal of Forest products, including timber,
minerals, and livestock. Access for recreational uses includes fishing, hiking, picnicking,
camping, big game hunting, wood gathering, snowmobile riding and cross-country skiing.
SR 31 intersects roads in the adjacent side canyons of Rilda, Mill Fork, and Crandall. All
these routes have hardened surfaces.

SR 31 is 48.1 miles long with 33.4 miles within the Forest Boundaries. Three and sh tenths
miles of the highway are within the transportation analysis area. The road has two 12-foot
lanes and Sjoot shoulders, with an asphalt pavement structure. The pavement structure is
showing signs of fatigue from the coal-haulage traffic. The annual average daily traffic was
1 ,400 vehicles per day below the east forest bound ary, 1 ,255 vehicles per day between the
boundary and CrandallCarryon, and 715 vehicles per day above Crandall Canyon in 1995.
Coal-haulage made up 6.2% of the traffic.

The volume of traffic on the SR 31 with the high number of coal-hauling vehicles in the mix
is an important consideration. UDOT has upgraded SR 31 from Huntington to the Forest
Boundary because of thetrafficvolume and mix on the road. They have expressed interest
in upgrading the segment within the Forest to the Crandall Canyon intersection to accom-
modate the coal-haul traffic on this segment. A review of traffic capacity indicates the traffic
service levels are acceptable at this time, however, the high volume of traffic and mix of
vehicles afiects the safety of travel on the road and the traffic entering onto the road. The
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noise of the coal-hauling vehicle also affects the recreational uses directly adjacent to the
Highway.

Access to the mine portal in Crandall Canyon is a major traffic producer on the SR 31. Traffic
consists of personnel (miners and overhead) using privatevehicles and buses, mineservice
and supply trucks, and coal-haulage trucks. Coal exploration and developmental drilling
have been Saged out of the canyon bottoms producing minor amounts of trafiic for short
periods. Coal is presently removed from the mine 6 days a week and 10 hours a day except
for the annual miner vacation. Goal haulage requires 396 trips per each of the 300 hauling
days peryear. This adds 40vehicles per hourto the design hourly volume and 326 vehicles
per day to the annual average daily traffic.

Present annual average daily traffic (AADT) is estimated at 4g7 vehicles per day and 72
vehicles per hour (VPH).With a current reserye of mineable coalof 20,000,000 tons and a
desired production rate of 2.5 to 3.5 million tons per year, these are the minimum volumes
of Genwal Mine relate traffic expected for the nelft 5 to 7 years.

The 'T' intersection onto the Crandall Canyon Road (FR 248) has the potential for 63
conflicts during peak flow periods that normally occur at shift changes. Average delays to
forest traffic is approximately 4 seconds per vehicle. This level of delay provides a level of
service atthe intersection of 'A'. The averagetotaldelay as a result of coal produaion trafiic
on this segment of road approaches 24 seconds per vehicle.

Oil and gas exploration and development drilling has occurred adjacent to the SR 31
resulting in peak traffic of 50 vehicles per day and average traffic of 16 vehicles per day
during the length of the operations. Oil and gas operation can run for as little as 90 days
to over 2 years. A drilling proiect slated for 1997 in the Huntington Canyon area is planned
to last 5 months. Service traffic to operation wells generally is under two vehicles per day.

Other forest traffic on this segment of SR 31 is expected to increase from 715 vehicle per
day in 1995 at a rate between 3.5% and 6.257" to betw€en 1,400 to 2,400 vehicles per day
by 2115. The hourly rate would exceed 200 vehicle per hour for over 30 hours per year
during this 20 year planning period. Highway design standards used by UDOT indicates
that a travelway of 40 feet should be provided for design hourly volumes exceeding 200
vehicle per hour. A change in design standards would be desirable based on future forest
traffic alone without consideration of Genwal Coal Mining activities.

CrandallCanyon Road

This is a high use local route that provides access to the Crandall Canyon Mine and the
. CrandallCanyon trailhead. The primary traffic is personnel (miners and support), serv-
, ice traffic, and coal-haulage vehicles. Some recreation use and range access is sup'

ported by the trail-head parking area at the end ol the road. Approximately 2.6 MM ton
of coal was removed from the portal in 1996. Traffic is estimated to be between 600 and
800 trips per day. Car and light truck traffic would range between 65 to 155 trips per
day, supply trucks between 20 to 25 trips per day and coal-hauling between 500 to 580
trips per day. The road has 2-11 foot lanes and 2 foot shoulders. The support structure
is asphalt. Drainage is inslope with culverts and outslope with curbs and downspouts.
The grade is a sustained 87o with pitches to 11%.
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Mill Fork Canyon Road

This is a local route that served the Huntington #4 Mine. The road has been reclaimed
from a two lane gravel surfaces road to a single lane gravel surfaces road to provide
additional buffer between the travelway and the stream course. Traffic is estimated
under 5 vehicles per day seasonally adiusted daily traffic. Dispersed recreation and
range management are the primary generators of trafiic in the canyon.

Rilda Canyon Road

This is a local route that has recently been upgraded to provide access to a fan portal
serving the Deer Creek Mine. Accessto spring developments between Sections 28 and
29 is another important user of the road. There is a stock-trail head near the Right Fork
that also generate range trafiic. The road is a double lane gravel surfaced with inslope
and culverts to the spring development. The road is a single lane gravelsurfaced with
inslope and culverts to the turnaround near the Forks. The road is a single use gated
single lane with inslope and outslope section between the forks and fan portal. The
public can use the last segment of this road for trail travel. Traffic should remain at less
than 10 vehicles seasonally adjusted daily traffic.

Flat Canyon Road

This is a local route that provides access to the East Mountain Top. The road was
recently improved to provide access for drilling a exploration gas well in Section 23. The
road has provided access for coal exploration and developmentaldrilling in the past.
Additional access for staging and drilling operation is likely until all coal is leased and
removed. The road was upgraded to a single lane gravel surface road with drainage for
the gas drill operations. The traffic should remain between 5 and 10 vehicles seasonally
adiusted daily traffic. Use should be about 40% dispersed recreation during big game
falt seasons, 40% firewood gathering on the timber sale areas, 1O/o '€n$e access and
10% mineralaccess.

Cottonwood Road

This is the only collector road within the transportation analysis area. The road provides
access to the facilities at Trail Mountain Portal below the analysis area, and access to
the existing gas wells in Cottonwood Canyon and on the East Mountain Top. The
primary use on the segment within the transportation analysis area is recreation access
tothe developed Indian Creek Campground and dispersed camping and hunting areas
in the surrounding area. This road in an important access for the movement and
management of livestock on the Forest during the grazing season. Traffic approaches
20 vehicles per day seasonally adiusted on the segment under study.

The East Mountain top has traffic primarily related to range management, dispersed big
game hunting, somefire-wood gathering, and mineralexploration or production operations.
Some timber related traffic can be expected over short periods to manage the timber
emphasis area on or near the East Mountain top. Most of the coal exploration drilling has
been completed in the area. Additionalcoaldevelopmentaldrilling may be desired as coal
mining proceeds.
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Stock is transported by truck through the canyons to the top. Range rides use the trails out
of the bottoms in Crandall, Mill Fork and Rilda to access the allotments and push stock away
from the Huntington Canyon bottom. ln the fall some stock is gathered in the bottom and
removed by truck. Stragglers are also picked up and removed in the fall from these
trailheads and the bottom in general.

F. Socioeconomics

The Crandall Canyon Mine has produced coalsince 1984 and has grown from a relatively
small coal mine producing 300,000 tons in 1990 to 2.5 million tons in 1996. The mine is
undergoing extensive improvement of production facilities to reach 3.5 million tons average
production rate in the 1998-1999 time frame. Figure 3 illustrates Genwal Mine's production
history.

The mine and related facilities employ about 120 people from Emery (757") and Carbon
(25%) Counties. The coalis hauled by double coalhaulers in 4141ton loads to marketing
points at Wildcat Siding northwest of Price or to one of two loadouts near Wellington (CV
Spur or RAILCO) depending on the customer. The company has another loadout at Mohr-
land which is not modern and is currently not being used. Direct shipments are being made
to the Carbon Plant and to a cement plant in Juab County.

Trucking employs an estimated 60 drivers from Emery and Carbon Counties. The trucking
company maintenance facilities (Cox Trucking) are located near Huntington, Utah.

The market value of the 2.5 million tons of coal produced annually at the Crandall Canyon
mine is $46,000,000. Royatty generation to the government is estimated at $3,125,000.
Payroll at the mine and trucking jobs is estimated at $8,000,000.

The coal mining and related industries in Utah have a large contribution to the socioeco-
nomic structure of Emery, Carbon, and Sevier Counties, anO to a lesser eltent in Sanpete
County. Coal production has increased steadily, reaching an estimated27.6 million tons on
1996. Figure 4 illustrates Utah coal production history. An estimated 95% of Utah's coal
production is from Federal lands. Senren companies operate 13 active mines directly em-
ploying 2013 workers. At an average price of $1 8.75 per ton for Utah coal in 1 996, the coal
from Utah is valued at $517,500,0(X). Federal revenues from this coal are estimated at
S39,000,000, which is equally shared between State and Federal government. Utah mines

. ofl average, are the mos productive (tons per man-hour) underground coal mines in the
United States. Direct employment provides an estimated $130,000,000 in earnings. Other
industries that benefit directly from Utah's coal industry include trucking, rail transportation,
and electric power generation. Genwal's Crandall Canyon Mine cunently produces about
9To of Utah's produaion.

The primary area of influence from the Mill Fork Coal Lease Traa and the Genwal Mine is
Emery County, although Carbon County also receives some socioeconomic impact. For
analysis purposes, Emery County will be utilized. The county population in 1995 was
estimated at 1 0,700. The population peaked in 1 98{t af.'lz,700 due to the construction phase
of the power plants, then declined steadily to 10,200 in 1991, and has begun slow growth
in the 1990's. The 20 percent population decline from 1984 to 1991 returned Emery Coun-
ty's population to levels experienced in the 1970's, and was a time of considerable out-
migration. The last 5 years has seen an increase of about 5 percent or 500 people.
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Nonagricultural employment in the county in '1995 was 3,800 and had been growing
modestly. Employment peaked in 1982 at 5,890 and has declined 2,090 iobs or about 36
percent. The major industry payroll categories in Emery County were:

Mining
Transportation/Public Utilities
Services
Public Administration
Construction
Other

Total 1995 Payrollfor Emery County

$38,500,000 (36%)
$35,400,000 (33%)
$15,400,000 (14v")
$ 7,000,000 (6.5%)
$ 6,100,000 (5.5%)
$ 5,000,000 (5 %)

$107,400,000

Mining, primarily for coal in Emery County, along with related industries, like shipping of the
coal and producing electricity in two coal fired generating stations likely contributes over
607o of the eamings of the county. Indications arethat much of the growth of coal production
in Utah will be in Emery County in the foreseeable future.

G. Land Uses

A power transmission line is located in the W 1/2, section 2,,T 16 S, R 6 E, in the extreme
southwestern portion of the lease tract. Based on draft mine plans submitted, mining will
not occur underthe powerline and the line is outside the estimated area of surface influence
of the closest longwall panel. There will not be further discussion on the powerline in the
document.

Two grazing allotments are present on the lands within the lease tract. Presently, 961 sheep
graze for three months of the year on the northern end of the tract, and 912 cattle graze at
the southern end for about one month per year. Several springs have been developed to
enhance livestock distribution.

Land survey monuments and section corners may also be present within the lease tract.

H. CulturalResources

Approximately 650 acres or 10% of the area has been examined for cuhural resources. Two
archaeological sites are known within the lease area. Anotherthree sites have been located
outside of the lease area. sites located within the lease area consist of lithic scatter sites
42Em856 and 42Em24!0. The Forest and the USHPO has concurred that neither of these
sites meet the criteria for listing in the National Register of Historic Places.

Other sites known on the periphery, but outside of the lease area include 42Em2310 and
42Em722; both are rockshelter sites containing rock art. Both are believed to be eligible for
the National Register. While these sites lie outside of the lease area, they do provide useful
information on site types in the general area.

Both of these sites occur within the Star Point sandstone, which appears to provide the most
likely areas for rocksheher and rock art sites in this general area ln contrast, the Castlegate
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Sandstone formation which outcrops in the area appears to have low potentialfor contain-
ing significant cuhural resources, based on available data.

Recreation and Visual Quality

Recreation

Dispersed recreation sites are present along the eastem boundary of the lease tract in
Huntington Canyon. Sites near the lease tract are located in Tie Fork Canyon, and Little Bear
Canyon. Indian Creek Gampground lies to the west of the western edge of the lease tract
in Upper Joes Valley.

There are eight trails totaling 14 miles within the area. Most of the trails are on the East
Mountain top and act as extension of the road system for access. Trails include the Mill fork
Trail # 171, Mill Fork Ridge Trail #086, and the East Mountain Trail # 085. The trails were
created to access timber, mines or for firefighting. Today they are used for recreation by
hikers, horseback riders, bicyclists and by hunters. The CrandallCanyon trailhead is locat-
ed adjacent to the mine facilities. lt is an unmaintained, low-use trail.

VisualQuality

Forest plan management direaion for visual resource management located on page lll-17
of the Forest Plan sates that 'Forest resource uses should meet the adopted VQO as
displayed on the Planned Visual Quality Objeaive Map.'

The Forest Plan has assigned a Visual auality Obiective (VOO) to each area of the Forest
reflecting the desired management emphasis of the specific area Some of those obiectives
allow a noticeable degree of change from the existing condition as determined during the
visual assessment conducted in 1986 in order to facilitate subsequent use in reaching
comprehensMe Forest management goals.

The characteristic landform of the area of primary visual concern is steep narow canyons
more or less rimmed by sandstone escarpments or outcrops. Huntington Creek, which has
entrenched the main canyon, flows parallel to a major portion of SR 31 that has been
designated a Scenic Byway. (Utah's Scenic Byways are major paved highways that are
regularly traveled, but may contain sharp curves and steep grades which require generally
less than the standard 55-mile-per-hour speed limlt. The byways are well marked, easily
accessible roads that allow viewing of some of the State's most spectacular, but lesser
known scenic bear.rty.) Huntington Creek is relatively large perennial stream is bordered by
a narrow riparian corridor interspersed with cottonwoods and bounded by mature conifers
which become more dense as one travels up the canyon.

Scenery is an important natural resource and recreational element in this part of the torest.
ln addition to a portion of Scenic Byway which serves as a gateway to the forest for many
recreatidnists, there are trails which travelthrough the proposed lease area Although the
escarpments which could fail are located in less stringent areas of modification, hikers/
riders could notice these human-caused changes. lt is primarily through their visual sense
that most visitors perceive the Forest and its interrelated components. The potential lease
area, although mostly designated in the Forest Plan as Modification, still has high scenic
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Forest Service Stipulation #17.

The Lessees, at their expense, will be responsible to replace any surface water identified for protection,
that may be lost or adversely affected by mining operations, with water from an alternate source in sufficient
quantity and quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or other
land uses.

Forest Service Stipulation #18.

STIPULATION FOR I.ANDS OF THE NATIONAL FOREST SYSTEM
UNDER JURISDICTION OF

THE DEPARTMENT OF AGRICULTURE

The licensee/permiftee/lessee must comply with all the rules and regulations of the Secretary of Agriculture
set forth at Title 36, Chapter ll, of the Code of Federal Regulations governing the use and management
of the National Forest System (NFS) when not inconsistent with the rights granted by the Secretary of the
Interior in the license/permVlease. The Secretary of Agriculture's rules and regulations must be complied
with for (1) all use and occupancy of the NFS priorto approval of a permiVoperation plan by the Secretary
of lnterior, (2) uses of allexisting improvements, such as Forest Development Roads, within and outside
the area licensed, permitted or leased by the Secretary of Interior, and (3) use and occupancy of the NFS
not authorized by a permit/operating plan approved by the Secretary of the lnterior.

All matters related to this stipulation are to be addressed to:

Forest Supervisor
Manti-La Sal National Forest
599 West Price River Drive
Price,Utah 84501

Telephone No.: 801 -63Z-2812

who is the authorized representative of the Secretary of Agriculture.

Signature of Licensee/Permittee/Lessee
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Forest Service Stipul.ation #10.

In order to avoid surface disturbance on steep canyon slopes and to preclude the need for surface access,
all surface breakouts for ventilation tunnels shall be constructed from inside the mine, except at specific
approved locations.

Forest Service Stipulation #11.

lf removal of timber is required for clearing of construction sites, etc., such timber shall be removed in
accordance with the regulations of the surface management agency.

Forest Service Stipulation #12.

The coal contained within, and authorized for mining under this lease shall be elitracted only by under-
ground mining methods.

Forest Service Stipulation #13.

Existing Forest Service owned or permitted surface improvements will need to be protected, restored, or
replaced to provide for the continuance of current land uses.

Forest Service Stipulation #14.

ln order to protect big-game wintering areas, elk calving and deer fawning areas, sagegrouse strLltting
areas, and other key wildlife habitat and/or activities, specific surface uses outside the mine development
area may be curtailed during specified periods of the year.

Forest Service Stipulation #1S.

Support facilities, structures, equipment, and similar developments will be removed from the lease area
within two years after the finaltermination of use of such facilities. This provision shall apply unless the
requirement of Section 10 of the lease form is applicable. Disturbed areas and those areas previously
occupied by such facilities will be stabilized and rehabilitated, drainages re-established, and the areas
returned to a premining land use.

Forest Service Stipulation #16.

The Lessee, at the conclusion of the mining operation, or at other times as surface disturbance related to
mining may occur, will replace alldamaged, disturbed or displaced corner monuments (section corners,
1/4 corners, etc.), their accessories and appendages (witness trees, bearing trees, etc.), or restore them
to their original condition and location, or at other locations that meet the requirements of the rectangular
surveying system. This work shall be conducted at the expense of the Lessee, by a professional land
surveyor registered in the State of Utah, and to the standards and guidelines found in the Manual of
Surveying Instructions, United States Department of the Interior.
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Forest Service Stipulation #4.

Powerlines used in coniunction with the mining of coalfrom this lease shall be constructed so as to provide
adequate protection for raptors and other large birds. When feasible, powerlines will be located at least
100 yards from public roads.

Forest Service Stipulation #5.

The limited area available for mine facilities at the coal outcrop, steep topography, adverse winter weather,
and physical limitations on the size and design of access roads, are factors which will determine the
ultimate size of the surface area utilized forthe mine. A site-specific environmental analysis will be prepared
for each new mine site development and for major improvements to existing developments to examine
alternatives and mitigate conflicts.

Forest Service Stipulation #6.

Consideration will be given to site selection to reduce adverse visual impacts. Where alternative sites are
available, and each alternative is technically feasible, the alternative involving the least damage to the
scenery and other resources shall be selected. Permanent structures and facilities will be designed, and
screening techniques employed to reduce visual impacts and, where possible, achieve a final landscape
compatible with the naturalsurroundings. The creation of unusual, obieaionable, or unnaturallandforms
and vegetatMe landscape features will be avoided.

Forest Service Stipulation #7.

The Lessee shall be required to establish a monitoring system to locate, measure and quantify the
progressive and final effects of underground mining activities on the topographic suface, underground
and surface hydrology and vegetation. The monitoiing system shall utilize techniques which will provide
a continuing record of change over time and an analytical method for location and measurement of a
number of points over the lease area. The monitoring shall incorporate and be an ertension of the baseline
data.

Forest Sbrvice Stipulation #8.

The Lessee shall provideforthe suppression and control of fugitive dust on haul roads and at coal handling
and storage facilities. On Forest Development Roads (FDR), Lessees may pedorm their share of road
maintenance by a commensurate share agreement if a significant degree of trattic is generated that is not
related to their activities.

Forest Service Stipulation #9.

Except at specifically approved tocations, underground mining operations shall be conducted in such a
manner so as to prevent surface subsidence that would: (1) cause the creation of hazardous conditions
guch as potential escarpment failure and landslides, (2) cause damage to existing surface structures, and
(Q damage or alter the flow of perennial streams. The Lessee shill provide specific measures for the
protection of escarpments, and determine corrective measures to assure that hazardous conditions are
not created.
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APPENDIX A
SPECIAL COAL LEASE STIPULATIONS

Federal Regulations 43 CFR 34Oo pertaining to Coal Management make provisions for the Surface
Management Agency, the surface of which is under the jurisdiction of any Federal agency other than the
Department of Interior, to consent to leasing and to prescribe conditions to insure the use and protection
of the lands. All or part of this lease contain lands the surface of which are managed by the United States
Department of Agriculture, Forest service - Manti-La sal National Forest.

The following stipulations pertain to the Lessee responsibility for mining operations on the lease area and
on adjacent areas as may be specifically designated on National Forest System lands.

Forest Service Stipulation #1.

Before undertaking activities that may disturb the surface of previously undisturbed leased lands, the
Lessee may be required to conduct a cultural resource inventory and a paleontological appraisal of the
areas to be disturbed. These studies shall be conducted by qualified professional cultural resource
specialists or qualified paleontologists, as appropriate, and a report prepared itemizing the findings. A plan
willthen be submitted making recommendations forthe protection of, or measures to be taken to mitigate
impacts for identified cultural or paleontological resources.

lf cultural resources or paleontological remains (fossils) of significant scientific interest are discovered
during operations under this lease, the Lessee prior to disturbance shall immediately bring them to the
attention of the appropriate authority. Paleontological remains of significant scientific interest do not
include leaves, ferns or dinosaur tracks commonly encountered during underground mining operations.

The cost of conduaing the inventory, preparing reports, and carrying out mitigating measures shall be
borne by the Lessee.

Forest Service Stipulation #2.

lf there is reason to believe that Threatened or Endangered (I&Q species of plants or animals, or migratory
bird species of high Federal interest occur in the area, the Lessee shall be required to conduct an intensive
field inventory of the area to be disturbed andlor impacted. The inventory shall be conducted by a qualified
specialist and a report of findings will be prepared. A plan will be prepared making recommendations for
the protection of these species or action necessary to mitigate the disturbance.

The cost of conducting the inventory, preparing reports and carrying out mitigating measures shall be
borne by the Lessee.

Forest Service Stipulation #8.

The Lessee shall be required to pedorm a study to secure adequate baseline datato quantify the existing
surface resources on and adjacent to the lease area. Existing data may be used if such data are adequate
forthe intended purposes. The study shall be adequate to locate, quantify, and demonstrate the interrela-
tionship of the geology, topography, surface hydrology, vegetation and wildlife. Baseline data will be
established so that future programs of observation can be incorporated at regular intervals for comparison.
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V. PERSONNEL AND PUBUC INVOLVEMENT

A. lnterdisciplinary Team and Consultants

The following are the lnterdisciplinary Team (lDT) members and consultants who participated
in the environmental analysis:

Specialg

NEPA/Geology
Hydrogeology
Engineering
Fisheries/NEPA Consult
Socioeconomics/NEPA
Geology
Mining Engineering
OSM Representative
Wildlife Biology
Botany/Range
Hydrology
Cultural Resources
Landscape Arch
Soils

Specia/ist

Jeff DeFreest
Liane Mattson
Brent Barney
Jill Dufour
Ma:< Nielson (BLM)
Carter Reed
Stephen Falk (BLM)
Floyd McMullen (OSM)
Wayne Ludington (BLM)
Bob Thompson
Dennis Kelly
Stan McDonald
Kevin Draper
Dan Larsen

Role

lD Team Leader
Deputy Team Leader
Core Team
Core Team
Core Team
Extended IDT
Ercended IDT
ErCended IDT
Extended IDT
Exended IDT
Extended IDT
Extended IDT
Ercended IDT
Consultant

ln addition to the lDT, the following agencies were contacted in regard to application of the
Unsuitability Criteria and in compiling resource data:

U.S. Fish and Wildlife Service
Utah Division of Wildlife Resources
Utah State Historic Preservation Offtce
Genwal Resources, lnc

B. Public Contaas

News releases which notified the general public that the Forest Service and Bureau of Land
Management would be e\raluating the coal lease application and requesting public comment
were pubfished in the Sun Advocate and Emery County Progress newspapers.

Letters were sent to over a hundred identified interested individuals and organizations request-
ing comments. The initial mailing list is included in the project file.

Appendix C contains a copy cf the letter and a list of individuals and organizations who
responded. A summation of the responses is in seaion l.H. of this report.

A contact was also made with the local Native American Tribal counsel and a response
received, requesting to be kept on the mailing list, but not identifying any issues at this time.
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C|..k

TABLE IV.B
Summary of Present Actions
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PAST ACTIONS
IMPLEMENTATION
DATES (Begin and

Ending)
RESIDUAL EFFECTS

Wabt Troughs & Ponds tor Credall Rldgc
Allotn6nt et Edmonds 8€r HoL. EdmondE
Willw Spring, Tu6e Mlll Fldge, TuUe Rldgc,
md a pond T 16 S, B 6 E, S.cs I l, 13, 14 ?3,
&24.

t902 Fo, distibution ct lh[itock

TRAIISPOFTANOT

OispcFad rEredon, rurrl rec?€dm, codrcod
aciivitei, fags ac{vilis, and Umbar actMdca
haw contibutld to thr seesonal batflc rclumog
in and sound thc Pfoi€c,tar.a

Road surtacc dl3d@|ffivconteminldon of rgg|oglb, urar dslop€d
roads.

Plac€mont ot aiphalt suillcing on Forest Oq€|.
opmcrt Flord *5O2.tO (Cmddl C.nyon Ford)
to pro\ridc euucurral support rnd ta\t.l sudrca
for incrce coal haulage.

r90t Lsss road surtrca disolacam€nt and doctilt In rcrd mainbnancc
edvidca and co6't

Fbdmaion of FoFst DewloDmst Red
#5o2tt5 {Mill Fork Boad hom trvo to one lanc.

ls85 lh€ tplanc chamically etabiliad ttawl-way wa tlducld to on}lanc
with tumouE to mc€t the rssoutca and rord mrnag€ment obiectv€! to.
th6 area acc€€sd. This pfwidod a latger butfot batrcn tha toad and
str.m, and lclt lcss rgad sud&c cxposad tot sudaca dbprctncnt in thc
tutute.

Fbconstuction of FoGt Oavdopncm Boad
*5@44 (Rilda Csyon Fload) !o North Emcry
Watlr Usec spring sd)ru, tor6t Atil haad, ild
Bilda Canyon fm portrl (Dc.r Crc.k Mina).

legrLgs Singlelsc nrliw suf@ tdd mnlitucAd to two-hna .ggrcE€lt
3u.fac. r€d with diEh€ rnd culstt3 to Nodh Emcty Wlbr Us|s spting
pdiding mora dopondabla acc€es. SingblanG natiE stf!€ rc8d
|mnstrucbd io singl+lans with a997.gab 3udac. rvith dibhca, cuhr€tts,
and tumub b toGst ttailhald and tan pottal' Acc.33 99rad 8t tdlhcld
td cm€cncv us. dV by moeot EhlcLa, R.ducad su.ts disdlcanant

c|' thc rggGAalr stlbillad ttar.l sutfac. and b.tb? diEp.tlal of dt inaor
waitt.

RECREATIOl{

Construcdon of lndlan Crc€k Catnpground and
wat3r darrelopmst at lilstarn odga cil tha flct

l9@'! Twehr! ffiFib. including 5 g'oup slt s rnd 7 fanlly slb3. GGndal

eoasonal ucc frorn Jurc t b Sapbmbar 30.

Olsp.rs€d recrldon slb3 rlong tha aastam
boundary ol the fact In Huntngbh Canyoo,

Slnc. 190o's S.dlm.mdon/tluman w.dt

Ttails in thc fet if,clldc; Mlll Fork Tirll (tl7r),
Mlll Fork Rldg. TGil (1086l, and Elrt Mq.rntdn
Trail (*O85)

Th. faib, G.p.cthdy, 4 miL., 2 nilc, rnd 2 nlh. in lGngth hlYr rcn

us. hkilorlcally for !mb€r, mining, and fit ffghdog acc..o. Addlfotldly'

th.y ara uaad for Grralional purpGaa by hikcr!, hommcn, blcyclltis'

and wdly by hunt I ud ItaPPa6.
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PAST ACTIONS
IMPLEMENTATION
DATES (Begin and

Ending)
RESIDUAL EFFECTS

Rildr Crnyo Abrndoo.d/R.d.in d Col
HIE Cspls (Johnson, Comto( Fomingor,
md Helco Mlns, S€c. 28, 29, T 16 S, F 7 E,
SLM). The minas rcE op.rated lrom approd-
m8leiy 1939 through l9@. Thc Rllda Canyon
Fload (Fo16t Ds€lopmcnt Foad 5@4€) ws
prcbably constucd fq th. min6 sd cod
Exgloration in th€ 1glloa or *did. Th. Aail3
prcacntly on ths ForBt T]!il S]strm (Rignt Fo*
- 0O5, md Lsft Fotk - no numbd) waf! conlitruct
sd tor coal qploradon. Tha mlnca war! GclalmGd
in 1986 and 1987 und.r th. uteh Abandon€d
Minc Land Fbclamadon Progran. Ewn though
adequately rccontourcd and rarca€tlbd, sona
orGion occu6 in tha rcclaim.d re ed
sadimenvc€l dust wshca Inlo Bllda Crcak
(small mount3 dua b Egetldon ffining).

tgtg - 1996 Small s€dimcnt pmducton frcm rcclaimcd stls ad old col pilc.

Gcndally not visibL dur to racontouring and |.lragetsdon. Los ]!3idud

imD*t

Rlld. C.qt6 Bmfod/D-r Crf,t Ih
Sub.idGnc. (Left Fork ol Rildr Cro.k and SorJOl
Slop. or Bilda Canyon (S.c 29, 29, 0O, T. 16 S.,
R. 7 8., SLM). Th6 bEakout pad and rcorss
r€d (trm foiks to bukouq har. dirtulb.d
apptoximaialy 2 ef€a, Undcrgrcund minlng haa
subaid€d e)ftansi€ areas on Ea!* Mountdn ed
thc suth 3lopc/earpmcnt ol Rilda Cenyon
sd th3 Left Fork ot Rllda Canyon. Onc arndl
rock tall (probably indrccd bV subsid.nc.) on
the C€sdsgat! SandEton. clifi along tha soufi
slopc ot Rilda Canyon has b.cn ob€dvcd In th.
NE corner of Soc. 33. Thc Fib! Carryon Road,
trom the inbetion with Hury. 3l to Src io.kr,
wa widrn€d to trc lm.a, improvGd, and
grrv.llcd by Em.ry County in lS95 ard tS€6
(S€. Transportldon S.ction).

l94i - PMt Th. brlrt(out pad tlmo[d rppts 2 lc6 d mtdory ?ip.ri$ rr.grtdion

and non-ripltirn und.tstoty v.g.tdiott' Apptd. 20O tcGt oa thc Lat Fott

clr.k chsmt b culvltd, Fan nois and lltntbd .cdvrny d ll.|a pad wld

atirct wildlhb until thGy b.con. .cc$tom.d to Olc distutbanca, Suboid-

anca haa @B.d ona tmdl ialluta that dmagad eom b.Ga rnd r,agtt tbn

as deribad abora. Thi! lr thr mty avidanca ol suboidanca on th. Itdnd
surta€ &d no imgactB har! bcn disoiE !d by monitoting.

Th. Fri Cilyodldlrn Cnl O.. Fbld (Ed
Iorirln Unl0 6)(bnd6 lob th. southw.rbm
po.ton of tha coal bs fact. Scvsral wslle
prcduced ga3 but have b6n pluggcd, Mcrldlln
Oil drillcd rix rvclls sinc. th. early 1g8O'8 whlch
m producing ndrral ga. Only ona d tha rvalb
(Erst Mountdn No. 32-23) li6 withln lh. LD
tet (SW 1/.t NE l/4 8* 23, T'18 S, R 6 E
sLM).

1950 - 1070 The oldat rctts htvr bcn abandonad ud hlE b*fi G€C€t8!.d.

Th€y m visibla only fton t |!bd sbpa chJrgsa

tgEZl - p|lsant Apprqim&ly E ac|r3 (l acdh€ll) romrins distutbed iot 943 produciion'

Nagligibt traidu.l cficcG d! dur b dninaos and sadlm.nt odltol' Th'

rclb r'r vitlbL from Cotottwood Canyon Fo8d.

SOII AIID WATERSHED

No wab'ghed lmpo\ramrnt prollclt h& ban
conducH In thc l6asa ba.i. ln th. 1981 W6r-
ehcd lmpro\ramcnb Naadr Inv6bry, that! rarr
no arlr3 In ttt6 lcaso b.ct ldlnuffGd a3 p&n!d
wab'3hcd inprov.m.nt prol€d8.

TITBEN

Sp@n C6k Timb.r Sal. rgdt 1 mmbt rcE cut ott approxim.dy 75 ac6. Oood a.p.n Ggoffial'm b

cumndy ccutdng.

RAXGE]AIID/WILDUFE

Watsr Trough6 tor the Tr.il Mountdn Alldnent
at C€ds Pct Od6on Hole. and Grant's Holc:
T 1 8 S . B 8 E . S e s 2 2 & 2 3 .

19e+1966 For distribudon ot liv€stock,
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PAST ACTIONS
IMPLEiIENTATION
DATES (Begin and

Ending)
RESIDUAL EFFECTS

xmERAts

Tlp Top lllnc m thc $uth slop€ ot Crandall
canyon (sE 1/rt NE 1/4 S.c 5, T 18 S, F 7 E,
SL}.i). No rGidual efbcb. Thc Crandall Canyon
Road (FOF 50248), now on th. Tru3podaton
Systam, ws mct lik ty qiginslly constructod
for the mino ild coal splolation. Thc Fbad it
now a ForBt Oqdioom.nt Boed tiom thc SFI 3t
intlGdon !o juC abd[ th. Cmdall Canyon
Mine. ThG old red that condnucd up lha cuyon
from the minc (now For6t Oat rlopmcnt T'ail
39O) was w6 mct lik€ly o.iginally bulld a3 a
coal e)eloration/drilling @d.

1939 - 19!tt Vary 6mall mine. N6turally re$getatcd. Ol8turb€d araa ncf wid6r|t

Cr.nd.ll Crnto tln in Cludall C.nyon {S
1/2 NW 1/4 Se 5, T 16 S, R 7 E, Sr.-M) - Th.
min. wa @nrfruciad In 1980 ard b rdll s
acdw mlnc. Th! min hlr distJrbcd rppruimrf.-
ly 5.4 acrcs, ncd includlng thc Crandall Crnyon
Fload. Th. Ctandall Canyon was widcncd b tm
lanes ed asphalt paFd !o accofimodab cosl
haul tratfic.

'1980 - Ptrsnt Th. minc op.rale! 24 hou6 a day, @ry dly rl dificring IntlBitia
d.p.nding on prcdustis shittr. 5.4 &6 oa v.gct dd/hrbit l haa ban
mol,rd td oparadona. Th. physical lc'Uyity and op.radmdhrul tltffc
on th. Cruddl C$yon sd Huntington Canyon roads impacta d|r
Gaourc.3 ud us. Apprqimalrly 3,9(x) acr6 of NFS, Strb, rnd ptiv.tr
lmds includ.d in p.mit sa Subsidenco of min€d lud3 b likcv. No
subsidsncG ol Crandall Creek ie pcrmitbd. No signiicent arnount ot
$ubddanca to dair and no surtaco erpBiorr! ct tuboldenca haE boan
drtrcEd.

Old Lrir.!.r [lm In Mill Foil Canyon (NE
1/4 SE 1/4 SW l/4, S6 18, T t0 S, R 7 E, SLM).
Thc origlnrl Mlll Fork Ro!d, nfl a FGt
O€€lopm.nt Rord (FDR 5@aq, wa pobabv
consfiucbd prior to 194i1 br accala lo $a mina
and tor coal rrcloEdon. Thr FoEC Oardogmant
Trail that erdcndg salrG|al mil6 up thc crrryotr,
b€yond th. Forusl Oardrpm.nt Fload (171,
391); and Tralls 086 and 3gl oo th. nodh slopG
d th. sym, m noc llkcly originally con-
stuct d priof to 1g4i! q cod arelo.don rud..
Thc road and traib aF malntainad on thc ForcC
Tru3portdion rysEm.

19/8. 1gal Thr old min. w!, rropon€d In tg76 ra thc Hundngbn Crnyon #4 Mina
(s b.low). Moct d thG odgind didtrtbcd at!| wr. r.-dbtu.b.d ud
cxpand€d for tha naw surfaca flcilita

Huntingioa C.|vor ta l|ln (SW 1/4SW 1/4
S€c 16, T 18 S, R 7 E, SLM). Thc mirc wrt
rsonstrucH at thc Old L.aiastar Minr in
1976 with a totd eurtac. dbtutbrm of lpprqi-
malary 12.5 em (almod dl ofl plrt Inholdin$}.
A 25KV porrcrlina wu ontductd trom tha
Huntington Cuyon Ponr PLnt in Huntngbn
Canyon ro thc couth Hundngton Cuym alopa
!o Mill Fdk Caryon. Surfaca dlsirrbanca wla
ninimizcd by hdicopitar instrlldqr rrd w.a
d€aigncd to minimlz! impr.ls b npb||. Ih.
porcdlna ramaln today uilbr r ap*bFu..
pamit ud w.! ar6trd.d In ieaS b p.ot lda
sryi€ to lh. Crandall C.nyon Mlm. Th. mlm
war rlclaim.d in f 085 (rlconburld b lpp|(!d-
mst.. original contourl urd dGbrmltrad b ba
succa€€ilul In lgi. FdnnJrt! of 0|. hlghmlL
u. still vislblc. In t98lt. th. Mlll Forl( Bod sa
Gduc.d ftom two hnm !o a slng|..lln id0l
tumouE). Thc sacond lan w.r Ecd$ou'.d and
has b€.n succaasllully 'arogctd. Ihc parnit
m. ot 1,320 eE ('nA lrd NFS lmd3) mr.
only parddly mincd. No visibl. dgm d sub.id.
€no.

'1978 - 19E5 Faclaimcd a'Ga vycll vrgeta6 and 3€dlm€nt ptoduction thoulct bc simils
to prc-disiurbanc! le€16. No vi3ibla eigns c, subsidcnca and no det€ctable
mining-induccd chug.3 in wlbr flor ard quality.

TABLE IV-A
Summary of Past Actions
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Because significant cultural resources are not predicted to exist within areas which will be
susceptible to subsidence or escarpment failure, there should be no cumulative impaAs to
cultural resources under any of the alternatives.

Changes in recreational use will be associated with the closure of dispersed
Huntington Canyon, that may cause increased use in the side canyons. The most
able impact will continue to be access to the crandallcanyon trailhead. Users must pass
through the surface facilities to the parking area at the trailhead. This will be the case for
the life of the mine operation. However, with the proposed expansion of facilities (on private
land), safer movement through the mine portal area will be available for forest visitors.

Regardless of the small potentialfor obtrusive effect due to escarpment failure, the public's
aesthetic expectations concerning this and other proiect related activity need to be taken
into account. Any fencing, barriers, berms, etc. (even il planned for use outside the Forest
boundary) may be in conflicting juxtaposition to the strong visual elements which define this
landscape. This is particularly true for the Scenic Byway. This important travel corridor is
highly scenic and insensitively placed safety improvements can conspicuously advertise
human-caused change. Although safety is of paramount concern, care should be taken to
etfectively screen and later remove these obtrusive structures to the best visual advantage.
The visual effect of escarpment failure is anticipated to be negligible when compared to that
associated with these structures if they are to be used.

Alternative 3

The impaas would be the same €ts those described under Alternative 2, except that
mitigations are provided by application of the Forest Service Special Coal Lease stipula-
tions. The stipulations will prevent risk of damaging water resources, vegetation, riparian
areas, escarpments and wildlife habitat.

Alternative 4

Cumulative impacts would basically be the same as for alternatives 2 and 3 through much
of the lease tract. Exclusion of the northeast portion reduces the potential for impacts to the
ground-water system, the vegetation, riparian areas, visual quality from escarpment failures,
and wildlife habitat aheration due to subsidence

sites in
notice-
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drainages which truncate the continuity of the geologic strata. The drainage pattern forms
narrow ridges that serve to limit the recharge areas within the lease tract.

More continuous water-bearing zones are contained in sratigraphic units that are exposed
only in places at the very bottoms of canyons in the area, and typically these units are not
saturated at the outcrop faces. The star Point sandstone in the wasatch Plateau has been
known to exhibit variability in the degree of saturation, pressurization and depositional
characteristics. In places, the unit is confined (meaning that water in the sandstone is under
pressure), and other places it is not. The variability of the unit makes it difficult to evaluate
continuous flow paths between areas. lt is known that flow rates are low.

East Mountain is effectually isolated from other mountains in the vicinity by faults and major
drainages. Recent studies have indicated that faults on the Wasatch Plateau tend to behave
as barriers to horizontal ground-water flow (Mayo and Associates, 1997), this being the
case, the western edge of East Mountain is isolated by the Joes Valley Fault. Faults maybe
transporting water along their trends, as is thought the case for occurrence of Little Bear
spring. Again Little Bear is an anomaly for the area, and no other springs of this magnitude
occur in this area of the Wastatch Plateau. Similarly, major drainages tend to further isolate
East Mountain. Huntington Canyon is a maior feature in the Wasatch Plateau, and separates
the East Mountain from Gentry Mountain to the east. Likewise, Cottonwood Creek drainage
to the south separates East Mountain from Trail Mountain.

Some stratigraphic units belowthe elenration of localdrainages may be in hydraulic commu-
nication within one another, however all these units are much deeper than the level of
proposed mining, and would not be effected by mining in the area.

It is unlikely that the cumulative impacts would cause significant impads to surface water
resources (including associated riparian areas), tenestrial or aquatic wildlife (including
threatened, endangered, or sensitive species), vegetation and range, or recreation, al-
though some minor changes could occur. Because of the uncertainty of the hydrologic
regime controlling Linle Bear spring, atthough unlikely, there is a possibility that ground
water resources could be aftected.

Surface disturbance from coal exploration drilling, and possibly oil and gas drilling, are
expected to result in removal of a small amount of vegetation, which could affect use by
wildlife and livestock. The loss of vegetationwould be minorand last only afewyears. There
would still be sufficient vegetation to maintain current populations and use. The River Gas
Coalbed methane projea is not anticipated to have effects in the tract area.

The expected trdfic growth between Fairview and Huntington, Utah, along with the expect-
ed traffic growth onto the National Forest by other users of the National Fores when added
to the ertended (time period) and increased production (2.5 to 3.5 MM tons/year) will result
in the UDOT having to increase maintenance expenditures on SR 31 and recommending
that the highway template be upgraded to the current standard for the volume and composi-
tion of traffic expected during the planning period.

There could be changes to the transportation system, if the UDOT requires upgrading SR
31 to accomodate haultraffic. Effects on air quality would be limited by the terms of the Utah
Air Quality Approval Order, and would be localized and insignificant.
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Genwal Corporation has proposed to expand its facilities within a private portion ol land
adjacent to the Mill Fork Lease Tract. The expansion proposal includes placing up to 1,500
feet of Crandall Creek into a culvert to allow construction of additional coal storage area,
office space, parking, and access to the Hiawatha coal seam. The potential effeAs of this
culvert and proposed mitigations are being considered at this time by UT DWR biologists
and the Manti-LaSal National Forest Fisheries Biologist. One conclusion that has been
reached, however, is that the culvert and resuhant mitigations all present a high risk of loss
of viability for the suspected Colorado River Cutthroat population which curently resides
where the culvert will be placed. The Genwal expansion (if implemented as proposed) has
potential to cause the following reasonably foreseeable cumulative effects on Crandall
Creek; 1) 0.25 miles of stream would experience habitat loss and be rendered inaccessible
due to the culvert, and 2) there would be a possible loss of fish population.

The activities planned for the foreseeable future (a timber sale, and possibly oil and gas
drilling) described in Section LF and Table lV-C, would occur. The timber sale and oil and
gas drilling could cause increased vehicle traffic, increased sedimentation in streams,
increased dust and noise, and temporary loss or alteration of wildlife habitat. These activities
are consistent with direction in the Forest Plan.

Alternative 2

The anticipated impacts to the existing environment were described, by resource category'
in the preceeding portion of Section lV. The cumulative impacts of this alternativewould be
that 75 million tons of coalwould be mined, drilling may be required, continued water outPut
to CrandallCreek would eccur, and $141 million in royalty payments to federal, state, and
local governments would be made.

Other land use practices and natural events have affected aquatic habitats in both the
Huntingiton Canyon and Price River drainages. Livestock grazing has decreased bank
stability to some degree, mechanically altered streambank undercuts (important rearing
habitat for cutthroat trout), and degraded water quality in the streams and reservoirs.
Streams throughout the Manti Division still show the effeAs of the 1 98Ci-84 flood events. Raw
banks, downcut channels and gullies are in evidence throughout drainages within and
adjacent to the proposal area.

Water intercepted during mining could enter the mine workings and be discharged into
Crandall Creek. Flow rates in the permeable units have proved to be very slow, and
therefore, it is not deemed likely to change the flow in the Huntington Canyon watersheds
or the colorado River. The water quantity of the discharged water could increase as more
mine area is opened.

Mining on the Mitl Fork Lease Tract is not anticipated to have far-reaching affects on water
resources in the surrounding area As prwiously discussed, most of the ground-water
resources within the lease tract are springs that issue from perched water-bearing zones
in the North Hom and Price River formations. Most of the springs are located where
permeable layers of sandstone are intercepted in canyon walls, and given the seasonal
variability of flow, indicate that they discharge close to their recharge source. Typically

' 
where units have saturated zones, they are drained close to the recharge source. These are
localized systems that are not laterally continuous, and are even isolated from one drainage
to another within the lease tract. East Mountain is highly dissected by the numerous
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Ahernative 4

Water resources and watershed values are protected, lessening the risk for impaas on
riparian and macroinvertebrate productivity in the Little Bear Canyon drainage.

There would be a reduced amount of revenues generated Uy noi mining the coal in the
northeast portion of the tract. Approximately $ 10 million in royalties would be lost, along
with a reduction of total salaries paid of $ 18.7 million. Mining of the coal under this
aternative would eltend the life of the Crandall Canyon mine by about 17 years.

6. Gumulatlve lmpacts

CEQ regulations (1508,7) define cumulative impact as the impaA on the environment which
results from the incremental impact of the aaion when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (Federalor non-Federal)
or person undertakes such actions. Cumulative impaas can result from individually minor
but collectively significant actions taking place over a period of time.'

Past, present, and reasonably foreseeable future actions in the Mill Fork Lease Tract area
have been identified in suppolt of this EA. The action, year of occurrence, and an estimate
of residual, current, or anticipated effects, if any, are presented below. Actions are grouped
by resource. The sum of the effects of these actions in addition to the anticipated direct and
indirea effects of the proposed action will form the basis tor the cumulative effects analysis.
A summary of past, present and future actions are presented on Tables lV-A, B, and C,
respectively.

Alternative 1

Under this ahernative, there would be no changes to the current situation. No coal would
be mined from the proposed lease tract, and no royalty payments would be received by the
federal, state, and local governments. Coatmining would continue in the CrandallCanyon
Mine adjacent to the proposed lease tract.

The area and ecosysem have been continuously altered by erosion, glacial activity, fires,
insect infestations, and other natural processes prior to the appearance of man. The area
has been used by man, probably on a seasonal basis, for about the last 9,000 years.
European settlement in the 1870's resulted in hunting and trapping of game, timber harvest,
livestock grazing, and eventually coal mining.

Livestock grazing on the Wasatch Plateau was extensive in the late 1800's, resuhing in
eltensiye watershed damage and erosion. Management of grazing by the Forest Service
since 1906 has resulted in improved resource conditions. Today the range conditions are
generally fair. The proposed lease tract includes parts of one cow and horse, and one sheep
and goat grazing allotments. The present level of grazing will continue unchanged for the
foreseeable future.

Coal has been mined in the Mill Fork area since the 1940's. Several mines have operated

. in the Rilda, Mill Fork and Crandallcanyonsfrom betweenthe 1940's andthe present. More
detailed explanation of mining in the immediate area is given on Table M-A.
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G. Land Uses

Same as for alternative 3.

H. CulturalResources

Effects to cultural resources would be essentially the same as that for alternatives 2 and 3.
The potentialfor significant sites within the Linle Bear drainage has been estimated as low.

l. Recreation and Visuat Quattty

Effects would be as in alternative 3 and with even less potential for visual effect because
none of the area east of the northeast quarter of section 7 (which also contains the
escarpment of concern in section 5) would be mined by any method.

5. Short Term Use of Human Envlronment vs. Long-Term Productlvlty

Ahernative 1

There would be an unrealized economic gain of at least $ 120 million in royalties and $ 252.5
million in salaries for the 75 million tons of coal not produced. There would not be benefits
trom heat or electricity generation from the coal. However, the coalwould be available for
production in the future, but at a higher cost and lower marketability.

There would be no mining-related changes to short-term or long-term productivity of other
resources.

Alternative 2

Mining of coal as proposed could extend the life of the Crandall Canyon mine a maximum
of 21 years, and provide up to 75 million tons of coal. This would be a one-time short-term
benefit since coal is a non-renewable resource.

Long-term productivity of resources could be affected, but not to a large degree. Vegetation,
wildlife habitat, visual quality and water resources may be altered due to subsidence. lf
surface cracking from subsidence occurc, there could be some diversion of stream, spring
or seep flow which could reduce productivity of fisheries, riparian vegetation and macroin'
vertebrate populations.

Alternative 3

Mining of coal as proposed could extend the life of the Crandall Canyon mine a maximum
of 19 years, and provide up to 68 million tons of coal. This would be a one-time shott-term
benefit since coal is a non-renewabte resource. Application of special coal lease stiPulations
would further protect the resources in the tract area.

Long-term productivity of the resources would remain essentially the same as in altemative
2.
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lieved to transmit flow to Little Bear spring would not occur. The suspected recharge
mechanism for the spring would be undisturbed. No changes in water quantity or quality
at the spring would be anticipated, and therefore the culinary water source would be
protected.

As in alternative 3, monitoring would be implemented, requirements for water replacement
would be in efiect, and the Forest Service would not consent to the mine plan unless the
operator has committed to a water replacement plan.

c. witdtite

Terrestrial Species

Same as alternative 3, except that riparian habitat and escarpments supporting species in
the Little Bear drainage would be proteaed.

Aquatic Species

Effects would be the same as for alternatives 2 and 3. By eliminating the northeast portion
of the tract, there would be no effects on the aquatic habitats or populations that are
supported by Little Bear Spring or Creek. There would be no affect to the spring or the
riparian habitat that it supports.

D. Vegetation

same as for Alternative 3, except that water sources support riparian vegetation in Little Bear
watershed would be protected.

E. Transportation

With the exclusion of the coal in the northeast portion, mine life is reduced by 2 years, hence
reducing the lengrth of time coal haultraflic would be present. The decrease from level B
to C service, and subsequent return to B seruice would be 17 years.

F. Socioeconomics

This alternative drops the eastern portion of the tract reducing the recoverable reserves to
63 miltion tons, a loss of 5 million tons. This is a7.4 o/o reduction in recoverable tons that
will not affect the annual production of the mine, but will reduce the number of years of
produaion. Due to the small number of tons involved and access limitation to coal outcrop,
it is likely that the coal will not be mined in the future as it would not justify an independent
operation. The years of mine life would be reduced by about 1.85 years, and the total
revenue to the government could be reduced by $ 10 million, to $ 120 million. Employment
would continue to 2019.
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l. Recreation and Visual Quality

Effects would be as in alternative 2, except with less potential for visually dominant change
resulting from escarpment failure in the southeast quarter of section 5. This is because
longwall mining under this area would be prohibited by stipulation 9, and another less
surface-disturbing method would be employed

4. Alternatlve 4 - Offer a Modlfled Tract tor Lease wlth Appllcatlon of Speclal Coal Lease
Stlpulatlons for protectlon of Non-Coal Resources

This alternative excludes the northeastern portion of the lease tract which encompasses the
Little Bear Canyon watershed (see figure 2). The portions of the tract in sections 4, 5, 8 and
9, T 16 S, R 7 E would be excluded, except for the NW 1/4, NW 1/4 secrtion 8 which would
be kept in the leasetract. This portion of the leasetractwould be excludedto address Forest
Plan management direction which calls for maintaining the integrity of the watershed values
in Little Bear Ganyon. The standard BLM lease terms, conditions and stipulations, as well
as Special Coal Lease Stipulations would be applied to the lease. Exclusion of these lands
from the lease tract results in losing estimated 5 million tons of coal.

A. Geology, So/s and MineralResources

Subsidence, escarpment failure, and mining-induced seismicity would be the same as
Alternative 3, except that there would be no subsidence or escarpment failure in the
excluded area. The escarpment on the north slope of Little Bear Canyon and the eastern-
most escarpment on the north slope of Crandall Canyon (600 feet) would not be subsided
and would probabty not tail, unless mining-induced seismicity dislodges balanced rock
segments.

Oil and gas impacts will be the same as for alternatives 2 and 3.

B. Hydrology

Surface Water

The same impacts and stipulations would apply as in alternative 3. The exclusion of the
northeast portion containing Little Bear Canyon watershed reduces the risk of effeaing the
water resources in that drainage to a negligible level. Forest Plan direction indicates that
having the watershed designated MWS requires protection of the watershed values. By not
allowing mining in this area, subsidence will not alter the surface of the watershed, thereby

, preserving the value, and would be consistent with management unit direction. Flow in Little
Bear creek that could contribute water to the spring do\rvnstream would not be affected.

Ground Water

Potential impacts to ground water would be the same as for alternaive 3, with the following
exceptions; ground-water resources in the vicinity of Linle Bear Canyon would be removed
from risk of disruption or degradation. Springs occurring high in the watershed would be
protected from possible subsidence impacts including diversion of flow. Subsidence and
associated subsurface disruption that would potentially alter the fraaure/fault system be-
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riparian habitat sometimes used by species such as goshawks, great horned owls, and
Sharp-shinned Hawks would be protected and there would be no direct of indirect effect
to the species. Under Fores Service Stipulation 2, the lessee would be required to conduct
an intensive field inventory of the area if T&E species or migratory bird species of high
Federal interest are believed to occur in the area. Stipulation 20 would require the survey
for Spotted Bat to determine if they are present, and further provide for their protection if
animals are found.

Aquatic Species

Effects are generally the same as alternative 2, except that under this alternative, with
stipulations 9 and 19 in effect, coal mining actions and thelr effeas within all drainages in
the lease tract would be subterranean and far-removed from aquatic habitats. The thickness
of overburden is sufficient to prevent impacts to the stream channels or springs that feed
the downstream alluvial system. Subsidence of stream channels would not occur, nor would
there be direa or indirect efiects to aquatic species of any life history stage or their habitats.
Stipulation 17 would ensure that it water were diverted, it would be replaced to support the
local ecosystem.

D. Vegetation

Effects under this alternative are the same as Alternative 2, except that stipulations 3 and
7 provide for baseline monitoring to detect changes in vegetation, and stipulations 9 and
17 provide protection for water resources. Therefore, under this ahernative there should be
no unmitigateable impacts to vegetation and range.

E. Transponation

Same as alternative 2, except that the return to level 'b' service would occur in 19 years.

F. Socioeconomics

Sixty eight million tons of coal could be mined, representing $ 130 million in royalties.
Employment would continue until 2021.

G. Land Uses

Same as altemative 2, except that stipulation 19 would require replacement of water
sources, including those used to support livestock. Stipulation 16 would require replace-
ment of land survey monuments and section corners disturbed by subsidence.

H. CulturalEesources

Effects to cultural resources would be the same as that identified in alternative 2. The
stipulations provide additional protection for cuhural resources discovered during opera-
tions under the lease. lf significant cuttural resources are discovered during operations,
stipulation 1 provides for appropriate inventory, evaluation and mitigation.
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Stipulation 9 precludes subsidence of perennial streams without prior apprwal. Assuming
that approvalwould not be granted, the stipulation is designed to prevent surface fracturing
that could divert surface flows underground. This would ensure that longwall mining would
not occur under Crandall Creek, and there would not be water losses that could have
adverse effects on riparian areas, wildlife habitat or downstream uses.

Stipulation 19 states that mining will not be allowed within a 22 degree angle of draw from
the Joes Valley Fautt in order to prevent subsidence focusing along the fault and potentially
diverting surface drainage. As discussed in Chapter lll, it is believed that the fault supports
springs on the western edge of the tract, that in turn provide flow to the wetlands in the
Indian Creek drainage. Under this ahernative, the liketihood of surface fracturing in that area
is reduced to protect the trabutary drainages and springs.

Ground Water

Potential impacts of mining on ground water would be the same as for ahernative 2, except
that stipulation 17 would be in effect.

stipulation 17 would require replacement of allwater needed to maintain ecosystems and
downstream uses if adverse impads occurred. Ground water intercepted at the mine level
is not thought to be in direct hydraulic communication with springs within the lease tract,
or a major contributor to surface flows in the area. In the event that springs, seeps or flows
in surface drainages are affected by mining or subsidence, the operatorwould be required
to replace the water in quality and quantity at the source.

Atthough impaAs to springs in the Right Fork of Rilda Canyon are not anticipated, monitor'
ing of discharge from this portion of the basin will be necessary since flows are thought to
contribute to the downstream culinary source. Stipulations 3 and 7 require baseline daa
and subsequent data collection to assess changes, if any. Flow monitoring on the Right
Fork of Rilda Creek at the lease boundary muS be planned prior to the Forest Service
consenting to the mine plan. Under these stipulations, monitoring on Little Bear Creek will
also be required.

Before the Forest Service would consent to the mine plan, the operator must make a
commitment for water replacement should any water resources be disrupted due to mining,
and prepare a water replacement plan subject to approval by the Forest Service and the
regulatory authority.

C. Wildlife

,.Terrestrial Species

The potential impacts to terrestrialwildlife from mining the proposed coal lease are the same
as alternative 2, except stipulation 10 (construction of surface breakouts from the inside to
avoid surface disturbance), and 14 (seasonal closures of surface activhies for wildlife) would
be implemented. This would prevent any surface activities that may affect the mule deer and
elk that utilize the area for summer and winter range.

Forest Service Stipulations 9 and 19 would be implemented. There would be no subsidence
of stream channels nor would there be direct or indirect effects to riparian vegetation. The

Environmental Assessment for the Mill Fork Lease Tract LBA #1 1' Page lV' 12



3. Alternatlve 3 - Offer for Lease wlth Apptlcatlon of Speclal Coal Lease Stlpulatlons for
Protectlon of Non-Coal Resources

Under this alternative, the tract would be offered for leasing as delineated. ln addition to the
standard BLM lease terms and conditions, the Forest Service Special Coal Lease Stipulations
included in Appendix A would be applied to the lease.

A. Geology, Soi/s and MineralFesources

lf Genwal Resources, lnc. acquires the lease, underground coal e).traction from the tract
would likely involve extending workings of the Crandall Canyon mine to the south using
standard industry mining practices. More specific details of the mining are discussed in the
Reasonably Forseeable Development Scenario contained in Appendix B. With the Special
Coal Lease Stipulations in place, approximately 68 milliontons of coalcould be mined under
this alternative. This alternative would erctend mine life by an additional 19 years.

Subsidence, escarpment failure, and mining-induced seismicity would likely be similar to
that described for Alternative 2 with the following exceptions:

With the proposed mine plan submitted by Genwal, only the apparent escarpment on the
north slope of the North Fork of Mill Fork canyon is to be undermined by longwall panels.
Cliff failure could occur along the lenEh of the escarpment, however, due to limited data
on coalthickness, the conceptual mine plan shows longwall panels only under the western
half of this escarpment. Much of the eastern portion of the cliff face will not be mined, or will
be undermined by only the bleeder entries (no full elrtraction mining, coal pillars will be left
for ventilation courses). lt is likely that some cliff failure could occur, but the extent would
be limited. lf the entire face should fail, it is estimated that about 2o-acres of debris fan would
form. lf only isolated portions of the face failed, then the estimated size of debris fan would
be 5 to 10 acres. These acreages are crude estimations taken from aerial photos and
topography maps. lt is possible that some dislodged rocks could reach the interminent
drainage or the recreational trail in the North Fork of Mill Fork canyon.

Escarpments found with archaeological resources would be protected from subsidence by
stipulation 9.

Mining-induced cracks along the surface expression of the Joes Valley Fault would be
prevented by a lease stipulation that would prohibit full-extraction mining within tne 22
degree angle-of-draw trom the fault (Stipulation 19), application of this stipulation might
result in the loss of about 120,000 tons of coal, based on the draft mining scenario.

Oil and gas effects will be the same as for Alternative 2.

B. Hydrology

Surface Water

The potential impacts from mining are the same as Alternative 2, except that Forest Service
Stipulations 9 and 19 would be in effect.
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resources within the modified lease tract area as redefined by the coal lease tract delinea-
tion team, and USHPO concurred with this finding on April 30, 1997.

l. Recreation and Visual Quality

Recreation

The effects to recreation would be that the mine facilities would be present in Crandall
Canyon for an additional 21 years. Because the facilities are already there, and the fact that
the Crandall Canyon trail is low-use, large-scale etfects on the recreation user are not
anticipated.

Subsidence that would trigger small-scale failures of escarpments may present a safety
hazard if blocks of rock reach trails while users are on them.

Visual Quality

Potential escarpment failure in the southeast quarter of section 5 could affect views from a
very limited portion of the Scenic Byway while traveling up Huntington Canyon near the
entrance to Tie Fork canyon.

Given the amount of truck traffic and curves to contend with on this road, travelers would
normally not be looking so steeply up towards this specific area of outcrop; this is particular-
ly the case when driving down the canyon; where one would additionally need to look back
over their shoulder. ln addition to the area being well out of site line or terminal view, the
short duration of view (two tenths of a mile) would well preclude any oppoftunity for
dominant effect.

It would be expected that even if more easily viewed, any potential visual effect would be
negligible due to the limited scale of this potential escarpment failure and common similarity
to other naturally occurring failures viewed throughout this and all other similarly formed
canyons.

Due to natural consistency in form, line, cotor dnd telture; prevalent topographic and
vegetative screening; and considering other aesthetic variables, i.e., distance from the
viewer, angle and duration of view, andscale of the potentialfailure. lt is also predictedwith
a high level of confidence that any potential escarpment failures or humancaused change
would not be visually conspicuous or objeAionable from other federal, state, private and
municipal lands, and transportation corridors.

Potential escarpment failures within view of recreation trails are in areas of Modification and
would be well within the contelt of the surrounding landscape character for reasons
described above. In summary, existing VQO's would continue to be met.
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F. Socioeconomics

The proposed lease tract as delineated, assuming full extraction contains an estimated 75
million tons of recoverable coal. Because of limited access, it is assumed that the existing
mine operator in the area will be the only interested lessee. The applicant currently has 20
million tons of remaining reserve in existing holdings. The mine is anticipated to achieve
annual production of 2.75 to 3 million tons in 1997, 3.25 to 3.5 million tons in 1998 and 3.5
million tons thereafter until mineout. Without the tract, the reserves will last about 6 years
or until 2002. With the tract, mining would continue for another 21 years until 2023. The
additional reserves at current coal prices have a value of $ 1.26 billion. Revenues to the
Federal government from the lease tract (lease bonuses, royalties, rentals, etc.) will be from
$ 120 to $ 141 million, which would be equally shared with State and County governments.

The likely lessee for the Mill Fork tract (Genwal Resources, lnc.) is in the process of
permitting new facilities to increase the mine capacity by an estimated one million tons,
bringing annual production to 3.5 million tons. Most of the new facilities will be buin on fee
land controlled by the mine. The leasing and subsequent development of the Mill Fork tract
will essentially allow the mine to continue the planned coal production for 21 additional
years. The prolonged mine life would contribute to continued employment and income
primarily within Emery County. Using the planned produaion level of 3.5 million tons per
year, employment is perceived to increase to225 employees at the mine including trucking
personnel. Direct revenues to the government per annum are estimated to be $ 5.2 million,
computing to $ 141 million over the life of the mine.

ln summary, the leasing and subsequent development of the Mill Fork tract would not be
expected to have a significant increased socioeconomic impact on Emery or surrounding
counties. Mine facilities are being permitted to achieve ma:<imum production without the
tract. Thetractwillenablethe mineto maintain maximum production levels and employment
and incomeforthe nelft 25 year period. Emery County will be able to continue slow growth
of 1% per year.

G. Land Uses

It is not likely that subsidence willaffect range lands in the traa. The pre-mining land uses
will not be changed. Subsidence may alter the position of land survey monuments, and
lessen their viability as solid data points.

H. Cultural Fesources

Potentialimpactsfrom underground coal mining can be isolated to limited surface cracking
afong plaeau tops and isolated escarpment areas. ln the southern 112 of the tract some
portions of escarpments could witness large blocks of Castlegate Sandstone being dis-
lodged and falling downslope. After further assessing the potential for significant sites to be
located in these areas through review of existing data and an aerial reconnaissance of
impact areas, we believe there should be no effect on significant cultural resources.

On September 11, 1995 the Forest consulted with the USHPO forwarded its finding that
there should be no effects to significant cultural resources for the original lease tract. On
September 20, 1 995, the USHPO concurred with this determination. On March 14, 1 997, the
Forest fonrarded its determination that there should also be no effects to significant cultural
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tion would result in the reduction of suitable habitat for these species and fewer numbers
present.

There are no know Federally Listed species present in the proposed coal lease area. The
BE/BA to be included in the proiecr lile will address the Federally listed and State Sensitive
Species that potential occur in the area in greater detail.

Aquatic Species

This alternative has potentialto effect aquatic habitat and species in poftions of Crandall
Canyon, the Little Bear drainage, and the ephemeral tributaries to Indian Creek.

lf Crandall Creek were undermined and/or subsided and water is lost, it could cause
damage to, or loss of fisheries habitat. This would threaten the tish and other species that
reside there.

Longwall panels p;oposed on the west side of the lease tract may cause subsidence that
could intercept the Joes Valley fault; thereby causing surface cracks that divert water from
ephemeral drainages within the Indian Creek sub-basin. Although these streams typically
dry up in the late summer, they feed wetlands that likely support populations of aquatic
amphibians. These populations could die or become dlsplaced if these habitats are lost.

lf mining alters discharge within the Littte Bear watershed, lethalwater temperatures, loss
of deeper holding areas, vulnerability to predation and loss or displacement of fish, macroin-
vertebrates, or amphibians that currently reside in the drainage could occur.

Mining actions and their effects within all other drainages in the lease tract would be
subterranean and far-removed from aquatic habitats. The thickness of overburden is suffi'
cient to prevent impacts to the stream channels or springs that teed the downstream alluvial
system. There would be no subsidence of perennialstream channels or effects outside of
Crandall Creek and therefore there would be no direct or indirect effects to aquatic species
of any life history stage or their habitats.

D. Vegetation

Mining effects on surface springs could damage vegetation, especially in riparian areas if
waterls diverted. As discussedln tne hydrology sections, efiects to springs are not antici'
pated due to the thick overburden separating springs frorn the mine level.

E. Transportation

Traffic will increase as in alternative 1 but woutd continue beyond the present planning
horizon to 2022. Potentialfor conflicts resulting in accidents will increase. Potential conflias
resulting in time delay will result in level of service decrease from 'B'to 'C'and the return to
level B service will be postponed for 21 years. Maintenance cost will increase as a result of
the increased truck traffic requiring replacefnent or capping of the travelway surface more
frequently.

Environmental Assessment for the Mill Fork Lease Tract LBA #11' Page lv - 8



den present (over2,000feet), and layers of impermeable shales and clays inthe North Horn
and Price River Formations will buffer the effects of mining.

lf monitoring during mining shows adverse etfeas to water flow or quality of a state-
appropriated water source (such as Linle Bear spring or the Rilda Ganyon springs), the
mining company would be required to replace the water source under state law. No
provisions for requiring replacement water at the original source for non-culinary purposes
such as stock watering, wildlife habitat, or ecosystem support are included in this alterna-
tive.

C. Wildlife

Terrestrial Species

The alternative has limited potentialto impact terrestrialwildlife species. Two bat species
of special interestto Utah aretheWestern Big-eared Bat (P/ecotus townsendiir, which roosts
in caves, rock overhangs, tunnels, or abandoned buildings, and the Spotted B* (Euderma
maculatum\ depends on cliffs for roosVhibernation areas. Surveys have indicated that the
spotted bat may be present. This alternaive may affect the Western Big-eared Bat and
Spotted Bat through the loss of roosting habitat in the cliffs. The spotted bat's roosting
habitat is located on mountain side slopes in cracks and crevices in rock outcrops and
escarpments. The area has not been inventoried for bats and it has some limited rock
outcrops and escarpments. The potential of subsidence from mining the coal could remove
some roosting habitat, and potentialty result in the loss of a few bats. Subsidence-induced
cracks could potentially enhance or degrade bat habitat.

TheTownsend's big-eared bat uses juniper/pineforests, shrub/steppe grasslands, decidu-
ous forests and mixed coniferous forests from sea level to 10,000 foot elevation. The proieA
area includes mi;xed coniferous forest from 7,2OO to 1 0,200 feet in elevation. Although two
previous surveys did not locate any of these bats in the area there is potentialthat the bats
could occur in Mill Fork Canyon. The bats roost in caves, mines shafts, or rocky outcrops.

Big game including mule deer and elk utilize the area. The proposed coal lease contains
some winter and summer range for both species. These species would not impacted as
long as no surface disturbance was allowed. Ten coal exploration holes (drilling) may be
anticipated, with temporary access roads, which can be timed to offset potential impacts.
No permanent roads or other surface disturbances are proposed and there would not be
any longterm affea to the big game species.

A number of bird species utilize the area Potential impacts to the birds would result from
the subsidence that could result in a change in the cracks onthe rock cliffs and possibility
some loss of cliff face. This would impact those birds that would nest on the cliffs such as
golden eagles, red-tailed hawks, and American kestrel. Only the red-tailed hawk and the
American kestrel are believed to nest within the propose coal lease. Both species will utilize
trees for nesting and the loss of the cliff would have little impao on them with the exception
of possible loss of young if the failure should occur during nesting season.

Subsidence could potentially result inthe oJloss surfacewaterin CrandallCreek, Little Bear' 
Canyon drainage, and tributaries supporting lndian Creek. This would result in the loss of
riparian vegetation which is important habitat used by a number of species including
goshawks, great horned owls, and Sharp-shinned Hawks. The loss of this riparian vegeta'
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Ground Water

It is anticipated that ground water encountered during mining will be associated with
interception of isolated channel sandstones scoured into the tops of the coal seams, from
sandstone lenses, or from interception of fractures or faults that contain water. Available
information indicates that water levels in the Star Point sandstone are below the le\rel of the
coal seams throughout most of the tract, but are higher within the Star Point on western
edge of the tract due to a ground-water high associated with the Flat canyon anticline and
the Joes Valley Fault. Therefore, there may be some seepage from the mine floor during
mining of the Hiawatha (the loweQ seam on the eltreme western edge of the lease tract.
Based on available information, it is not likely that water intercepted at the mine level is
associated with surface and near-surface ground water, and should not have eltended
impacts to those resources. Water encountered at the mine level will either be used under'
ground, or discharged at the NPDES permit point in Crandall Canyon.

Subsidence-induced ground movements could affect the tlow of overlying springs in the
tract, but this is unlikely given the thickness of overburden and the presence of rock units
with high clay contents. The overburden separating springs that overlie areas to be mined
from the mine level generally exceeds 8OO feet. High clay contents in the North Horn and
Price River formations tend to buffer the €ffects of fraauring associated with subsidence.
Springs occurring at the heads of Mill Fork Canyon, the Right Fork of Rilda Canyon, on the
top and the western flank of East Mountain are typically separated from the mining horizon
by 1,400 to 2,400 feet of overburden strata An analysis of 13 springs not related to faults
on East Mountain with similar mining and geologic conditions indicates that little or no
impacts are discernible after undermining by either longwall or room-and-pillar methods
(Kadnuck, 1994).

Springs occurring in the head of Little BearCanyon are associated with landslides or issue
from the base of the Castlegate Sandstone. The springs are separated from the coal seams
by 400 to 1,200 feet of overburden strata The springs associated wlth landslide deposits
may change location as a result of subsidence, if the landslides are activated because of
surface movements. Subsidence-induced morements could intercept spring flow and divert
it, ahhough this is not considered likely.

The occurrence of Little Bear Spring is associated with fraduring and fautting. Distinct flow
pathways and exact recharge mechanisms are not specifically understood, but as dis-
cussed in Chapter lll, it is thought thd the spdng is fed through a fault system from the north'
This system transports water through the rp,theast portion of the lease tract in the subsur'
face of the Littte Bear Canyon watershed. Mining-induced subsidence in the watershed
up-canyon from the spring could disrupt this fauh system, or alter fracture pathways by
which surface infittraion reaches the subsurface. Mining could also introduce a pathway by
.which contaminants derived from underground mining could reach the spring recharge
system. Disruption to this system could result in changes in the water quantity and/or
quality. Gurrently available inform*ion does not allow for assessing the magnitude of
changes. lnterruption of the recharge souroe could cause reduced flows at the spring, and
thus reduced water available for culinary uses. Variations in water quality, especially degra-
dation, could cause a need for additional wder treatment before consumptive use.

Springs occurring in the Right Fork of Rilda Canyon may coilribute flow to the allwial
system that partially supports the NEWT A springs in lower portions of the canyon.
Subsidence-induced loss of water from these springs is not anticipated. The thick overbur'

Environmental Aesessment for the Mill Forlt Lease Tract, LBA #1 1, Page lV ' 6



The tributaries of Indian Creek on the west side of the tract may be influenced by surface
subsidence. Under the planned mining scenario, active workings would ertend within
approximately 500 feet of the Joes Valley Fault at the mine level. lf longwall panels are
eldracted in this area, the angle-of-draw for subsidence may include the fault, and could
focus subsidence along the fault to the surface. Cracks that could appear on the surface
along the fault trace might divert water from the drainages. Loss of water from these
drainages could reduce the water flow that supports the wetlands in the lndian Creek
drainage.

Under this alternative, full extraction room-and-pillar mining in both seams could occur in
the northeast portion of the lease tract, including the Little Bear Canyon drainage. Subsid-
ence in this area could cause localized cracking of the surface that could cause water
diversions within the watershed, from both springs and Little Bear creek. Overburden in the
area ranges from 200 to 1,700 feet.'Subsidence could also alter the fracture and/or fault
systems present in the drainage that are thought to transmit water to the Linle Bear Spring
lower in the canyon. Because the management unfi direction stated in the Forest Plan for
Little Bear Canyon calts for preserving the watershed value, surface disturbance, including
water diversions, that could result from mining-related subsidence would not be consistent
with the management unit direction. Loss of water could deplete riparian vegetation and/or
habitat.

Room-and-pillar extraAion is also planned under small portions of the upper southern forks
of Mill Fork Canyon. Overburden in this area ranges from 1,100 to 1,500 feet. Because of
the thick overburden present, impacts to the intermittent drainage are not anticipated.

Mine water would be discharged at the approved NPDES point already in existence on
Crandall Creek. Water discharged would have to meet quality standards described in the
current NPDES permit before reaching CrandallCreek. The mine first discharged water at
the NPDES point in 1996, the first time since operations began in 1984. Atthough mine water
will be discharged at an approved location, mining would ertend the need for mine dis-
charge for 21 years. Effeds on the channel charaster would not be anticipated untess total
discharge from the mine increased the creek flows by 10 percent of madmum discharge
(Rosgen, no date). Using a maximum instantaneous flow and the proportionate area of the
wateished above the mine, a 10 % increase would be + cfs (Spencer and Kelly, 1984).
Gurrent discharge is 0.5 cfs. Because Crandall Creek has been identified as a steep
bedrock channel immediately below the mine, impacts related to increased flow are not
anticipated.

Riparian areas and small wetlands associated with seeps and springs within the lease tract
could be affected by subsidence. However, most of the springs and seeps occur at loca-
tions over 8OO feet above the mine level. As has been previously discussed, subsidence
effects are not anticipated at locations where the overburden exceeds 600 feet.

A new Utah state law was passed regarding water affected by underground coal mining.
The law states that the permitee (mine operator) 'shall promptly replace any state-
appropriated water in existence prior to the application for a surface coal mining and
reclamation permit which has been affected by contamination, diminution, or interruption
resulting from underground coal mining operations.'
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lf additional leasing and/or drilling occurs after the coal reserves are mined-out, it is likely
that drilling and development cosis for oil and gas would be increased by the need to seal
the subsidbd/rubbelized mine workings to maintain circulation of drilling fluids and sealthe
well bore for possible production. lt is not possible to estimate these costs because the
methods needed to assure sealing are not known at this time.

The existing gas well (East Mount ain #32-23) and related gas pipelinewill be protected from
subsidence by limiting coal recovery as needed. lf additional wells are approved prior to
mining, they would also be protected. Assuming full extraction mining would occur up to
an 800-foot radius of the well and pipeline, this would cause 1.7 million tons of coalto be
left in place. Mining in closer proximity to the gas well and the pipeline might occur if the
gas company and the mining company came to an agreement for replacement of any
damages.

Coal exploration drilling associated with developing the lease would disturb about 6.25
acres of surface lands. Reclamation and revegetation of access roads and drill pads would
be required under the drilling permit. Containment of drilling fluids would also be required.

B. Hydrology

Surface Water

Subsidence could afiect the character of drainages within the lease tract by altering the
naturalslope of the channel. Large-scale impacts are unlikely because of thethick overbur-
den lying benreen the mine level and the drainages, which typically ranges from 600 to over
2,400 feet. Portions of the Right Fork of Mill Fork Canyon in section 12 have overburden
ranging from 600 to 1,300 fea where multiple-seam longwall elftraction is proiected. Long'
watipanels in both seams are planned under the Right Fork of Rilda Canyon where the
overburden ranges from 1,300 to 2,400 teet. Possible room-and-pillar eltractioncould occur
in section 13 under the Right Fork of Rilda Creek. Based on previous experience in the
Wasatch Plateau, single-seim longwall mining under drainages where 6OO ormore feet of
overburden is present has not manifested noticeable effects on the surface (Sidle' 1995).
Another stucty in the Wasatch Plateau coalfield showed that a creek was diverted under-
ground wnere longrall mining occuned_in two seams and the overburden was less than
5OO teet (Staugtrtei, etal, 1995). Surfacebracks are possible above the ertension zones in
the subsidence profile, but because the thickness of overburden present, conductivity
between surface cracks and the rubbelized zone is not likely. lt is assumed that full-
elltrastion room-and,pillar subsidence will have Similar surface expression as longwall
subsidence. In addition, the presence of clays and shales in the North Horn formation will

,probaily buffer impacts to the drainage and the springs feeding the alluvial system down'
stream. More detailed explanation onlnticipated subsidence can be found in Appendix B.

One longwall panel on the northern edge of the tract in section 6 could be elftracted under
a perenirial portion of Crandall Creek. The overburden between the mine level and the creek
in this area is estimated to range between 200 and 700 feet. Given the overburden thick-
ness, and results from previous studies (Slaughter, etal, 1995), impacts could include
diverting water underground through surface cracks if Crandall Creek were subsided' Water
loss from the creek could damage fish and macroinvertebrate habitat, deplete riparian
vegetation and decrease the amount of water available for downstream uses.
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The worst-case scenario for the Mill Fork Tract could involve similar failures along portions
of the exposed outcrops. Potential failure zones include outcrop areas along the north slope
of the South Fork of Mill Fork Canyon (approx. 3,OOO ft), the north slope of the North Fork
of Mill Fork Canyon (approx. 4,OOO feet); the north slope of Little Bear Canyon (approx. 3,500
ft.); and 3 small non-connected outcrops totalling approximately 2,000 feet in length along
the south slope of Crandall Canyon, south of the Crandall Canyon Mine surface facilities.

Other escarpments exist where longwall mining is not proposed, due to marginal coal
thicknesses and irregular coal configuration. lt is hoped that some room-and-pillar mining
would occur, but limited data makes mining projeaions difficuh. A few additional cliff areas
could be affected if room-and-pillar mining (with pillar eltraction) occurs. The ridge point
between Crandall and Liftle Bear canyons (sections 5 and 8, T 16 S, R 7 E) could failand
create a debris fan of about 30 acres. Another location that might be room-and-pillar mined
is under a point in section 18, T 16 S, R 7 E. Cllff failure here could create a debris fan of
about 1O acres. These acreages are estimations only, and err on the high side as historical-
ly, mines in the area have shown little subsidence effects from room-and-pillar mining in
comparison to longwall mining. lt is not likely that dislodged rock would reach perennial
drainages, roads, or mine surface facilities because of the heavy timber on the slopes and
presence of smalltributary drainages that would channel and retard the downward move-
ment of rock material.

Shallow and isolated mining-induced seismic events, generally less than 3.5 in magnitude
(Richter Scale), are common (University of Utah Seismic Monitoring Program). Similar
mining-induced seismic events are reasonably foreseeable in the Mill Fork Lease tract.
These events arethoughtto be induced by the subsidence-induced cracking of overburden
materials (especially rigid rock layers such and sandstone) above the mine workings. No
damage to resources or overlying structures has been attributed to these events. There are
no dams or buildings in the immediate vicinity of the tract that could be damaged, with the
possible exception of the mine surface facilities. lt is not likely that these low energy events
would cause damage to the gas pipeline. Damage to the producing bore hole for the
existing gas well (East Mount ain #32-z3ll could occur but is not likely due to steel well casing
and 800-foot radius coal buffer zone.

Mineral Resources

No new oil and gas leases would be offered within the proposed coal lease tract forthe life
of the lease (at least 20 years), however development on existing leases could occur. BLM
miglrt not approve arry additional wells on existing leases until the coal lease tract is
mined-out and subsidence is determined to be substantially complete. Additional oil and
gas drilling would be.located in areas where the coalwould not be mined. There would be
a loss of associated oil and gas lease competitive bids, annual lease payments, and
potential gas produdion royalties (not possible to estimate due to extreme variability). This
would be more than offset by the coal lease bonus bid, annual lease fees, and coal royahies
associated with a potential coal lease.

lf BLM bpproves additional wells on existing leases, it is reasonably foreseeable that 2
additional production wells could be drilled and severalthousand leet of new gastransmis-
sion pipeline could be constructed. This would result in increased gas production and
associated royalties. This would result in decreased coal recovery to protect the gas wells
and pipelines from subsidence.
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boundary into adjacent unleased lands where full ertraction mining ertends to the lease
boundaries.

subsidence due to mining in the Blind canyon seam is expected to be similar to that which
has been experienced at other mines in the East Mountain area. Within the adive permit
area, subsidence from mining in the Hiawatha seam, has been less than expected due to
the presence of an overlying competent 30 foot thick sandstone layer and the limited extent
of longwall mining that has taken ptace to date (have not reached supercritical width which
causes maximum subsidence). The sandstone layer has acted as a structural beam that
bridges the voids left by underground mining, thus limiting the amount rubbelization and
subsidence. Subsidence in the lease tract due to mining the Hiawatha seam is anticipated
to be like other mines on East Mountain since the planned mining scenario will allow for
panelto be taken adjacent to one another, and should reach criticalwidth.

Subsidence of the ground surface on East Mountain (PacifiCorp, 1996) can reach as much
as7}o/oot the extracted height of the coal. Assuming that the worse-case subsidence would
be the same as in other areas for both seams, using a subsidence factor of 7O7o and an
average of 9 feet of extraction for each seam, the madmum subsidence could be as much
as 1 2.6 feet. Actual subsidence expected in the tract would be less because of the influence
of the sandstone layer above the Hiavvatha seam.

To date, no mining-induced surface cracks have been discovered within the permit area for
the Crandall Canyon Mine. However, surface cracks are common above other mines on
East Mountain, especially along faults and in shallow overburden areas. The greatest
potential for cracks in thi proposed tract would be along the Joes Valley Fault trace, if
iull-extraaion mining occuis within the 2. degree angle-of-draw. In this scenario, it is
expected that the faul woutd tend to focus subsidence at the surface expression of thefault,
causing surface cracks. Due to the presence of the existing fractures associated with the
fault, the cracks could connect with cracks in the rock layers immediately above the mine
workings. Only limited and isolated surface cracks are reasonably foreseeable in other
areas; most liiely where the rigid Castlegate Sandstone crops out and along the edges of
full-extraction areas (ertensional forces zones) under shallow overburden on canyon
slopes. with the exception of cracks in the castlegate sandstone, cracks are expected to
heal naturally orer a period of 2 to 5 years.

Subsidence of Crandall Creek or other perennial drainages is not planned under the
Reasonably Foreseeable Development Scenario (Appendix B). Longwallor room-and'pillar
second mining within a 22 degree angle-ofdraw protection or buffer zone would not occur'
However, understanOing tnat mine ptans can change, a possibility exists that panel orienta-
tion could change and shift subsidence zones ctoser to the creek. Specific impacts are
discussed in the surface water section.

Small failures of the scattered Castlegate Sandstone escarpments could be caused by
subsidence. The outcrop areas are similar in elilent, slope, fracture systems' and d.ip to the
south stope of Rilda Cinyon which lies approximately 5 miles to the south. In the Rilda
Canyon area, eltensive longrrall panels and subsidence caused only one minor failure of
a small expanse of the outirop (less than 100 feet). Several large rock boulders in an
extensively fractured area became dislodged and tumbled down the canyon slope destroy-
ing severaltrees. Additional vegetation damage occurred along a 2o-foot wide runout zone
down to the Starpoint Sandstone outcrop (approximately 1,000 feet).
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CHAPTER IV. DIRECT AND INDIRECT EFFECTS OF IMPLEMENTATION

1. Alternatlve 1 - No Actlon

Under this alternative the tract would not be offered for lease, therefore the tract would not be
mined.

There would be no additional mining-related environmentbl consequences to the tract area and
surrounding vicinity. Therewould be no additionaleconomic benefitsforfederal, state, and local
governments from coal lease fees and coal royalties. Neither would there be input to local
economies from employees salaries or from payments to local businesses for support of the
mine. The existing Crandall Canyon mine would close after coal in the existing leases is
mined-out unless other reserves in areas adjoining the permit area are identified and leased.
Without additional reserv6s, the mine would probably close around the year 2005, resulting in
the loss of lz2.jobs. The cunent reserve base is about 20 million tons of coal, representing $
3.1 million in royalties to the federal government.

With the planned increase in average produaion to 3.5 million tons, traffic will increase from 417
vehicles per day to 609 vehicles per day with hourly volumes going from 72 to 90 vehicles per
hour, with 75% being coal haulage vehicles. This traffic would continue untilthe year 2005 when
the coal reserves will be depleted. Potentialfor conflids resulting in accidents will increase.
Potential conflicts resulting in time delay will result in level of service decrease from 'B'to 'C'.

Maintenance cost will increase as a result of the increased truck traffic requiring replacement
or capping of the travelway surface at least once during the use period.

2. Alternatlve 2 - Offer for Lease wlth Standard BLM Lease Terms, Condltlons and Stlpula'
tlons

Under this ahernative the tract would be offered for competitive leasing as recommended by the
Coal TraA Delineaion Team (see figure 2). The standard BLM lease terms, conditions and
stipulations would be included.

A. Geology, So/s and MineralFesources

lf Genwal Resources, lnc. acquires the lease, underground coal eltraction from the tract
would likely involve extending workings of the Crandall Canyon mine to the south using
standard industry mining practices. More specific details of the mining are discussed in the
Reasonably Forseeable Development Scenario contained in Appendix B. Approximately 75
million tonC of coal could be mined underthis alternative. This ahernative would extend mine
life by an additional2l years.

Both room-and-pillar development mining and longwall mining would take place. Subsid-
ence is expected only over the longwall panels and room-and-pillar areas where secondary
recovery occuni. The area of ground surface subsided would include full-ertraAion mine
area and the additional area on tne ground surface calculated by proiecting a line from the
mined areato the ground surface at the expected angle-of-draw (22degrees). For example,
considering overburden thickness of 100 feet and a22degree angle-of-draw, the additional
subsidence area beyond the vertical projecfion of the tull-extraction area to the surface
would be approximately 4OO feet. Subsidence could extend 400 feet beyond the lease
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value. Part of the public appeal of the landscape found in this area stems from the viewing
opportunities associated with the castlegate sandstone escarpments.
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Forest Service Stipulation #'19.

Except at specifically approved locations, mining that would cause subsidence will not be permitted within
a zone along the Joes Valley Fault determined by projecting a 22 degree angle-of-draw (from vertical)
easlward from the surface expression of the Joes Valley Fault, down to the top of the coal seam to be
mined.

Forest S,ervice Stipulation #20.

A survey for spotted bats (USDA-FS Sensitive Species) will be conducted within the lease tract prior to the
lease sale. lf bats are located, then evaluations will be made for mitigation needs. Mitigations could include
avoidance during specific times and/or the prevention of bat occupancy during periods of subsidence,
such as by netting or screening. Mitigations will be evaluated on a case-by-case basis.
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Appendix B

REASONABLY FORSEEABLE DEVELOPMENT SCENARIO

The conceptual mine plan presented in this Reasonably Forseeable Development Scenario was
submitted by the mining company and validated by the BLM as being consistent with the standard
lease terms, conditions and special stipulations included in AlternatMes 3 and 4.

Longwall mining will be the primary method of coalerftraction in the Mill Fork Lease Tract. Two coal
seams, the Blind Ganyon and the Hiawatha are considered mineable in the tract. The two seams are
separated by 80 to 120 feet of sandstone and shale interburden. There will be areas where only the
Blind Canyon will be mined, areas where only the Hiawatha will be mined, and areas where e)ilraction
will occur in both seams (mutiple-seam mining). Thin coal precludes longwall mining in parts of the
southeastern and northeastern portions of the tract. Room-and-pillar mining would then be used in
these areas.

Single-seam longwall mining is projected in the Blind Canyon seam under section 7 and will extend
under the NW 1/4, NW 1/4 section 8 ff 16 S, R 7 E). Longwall panels are planned for the Hiawatha
seam only under the S 1/2, S 1/2 seaion 14 extending south and east under the N 1/2 section 13,
and the NW 1/4 section 24 Cf 16 S, R 6 E). Another single panel is projected to straddle the northern
lease boundary in section 1, T 16 S, R 6 E, and section 6, T 16 S, R 7 E. The panel has been designed
to provide a buffer zone off Crandall Creek by using a22.5 degree angle-of-draw. This provides that
exterf of the panel and the associated subsidence would not interfere with the creek or associated
riparian areas. However, knowing that mine plans can change due to coalthickness and conditions
underground, it is possible that the panel location could shift to underlie Crandall Creek. ln Alterna-
tives 3 and 4, the Forest Service Service Special Coal Lease Stipulation 9, that Prevents subsidence
of perennial streams will be in effect.

Muhipfe-seam elcraction will occur under sections 11, 14, 12, andthe N 1/2, N 1/2 seaion 13 O 16
S, R 6 Q. Longwall panels are projected to run west to east, with a north-trending set of mains
separating two blocks of panels. The panels in the two seams will be superimposed. The panels will
be erctraaed in sequence from north to south on the west side of the mains, and from south to north
on the east side. The Blind Canyon seam will be e)tracted first. There will be an estimated 18 panels
of varying lenEhs in the Blind Canyon seam, and an estimated 17 in the Hiawatha seam.

Room-and-pillar mining will be used to develop gateroads and entries for longwall mining, and tor
e)ftraction of coal in other areas where longwall is not feasible. Extradion by room-and-pillar method
wifl be used in the northeast portion of the lease tract (east of section 4, and in section 13. ln the
northeast portion of the lease tract, the planned mining scenario is to use room-and-pillar elilraction
in both seams.

Subsidence is usually coincident with longwallmining and is transmitted rapidly from the workings
to the surface. Once subsidence has begun it will progress with the direction of mining and continue
until after the last longwall panel in the block is complete. The total subsided area will include the
surface area above the extracted longwall blocks, the room-and-pillar areas where pillars are recov'
ered, plus an additionalarea determined by the angle-of-draw. Final subsidence contoursfor a large
block of longwall and and room-and-pillar recovery panels eltracted from a single coal seam would
resemble a broad irregularly shaped trough with maximum subsidence occuning towards the center
of the block. Maximum subsidence is usually less than the mining height, due to bulking of the
overburden strata. The ertent and magnitude of subsidence is dependent on the physical Properties
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of the overburden, coal bed depth, extracted coal bed height and width, seam dip, geologic disconti-
nuities, mining iate, and number of seams mined.

In the current workings of the Crandall Canyon mine where the Hiawatha seam is being e!.tracted,
less than one foot of subsidence has been documented to date. However, only 5 longwall panels
have been eltracted, and they have been short and not adiacent to other panels. A prominent
sandstone layer, 30 feet thick, occurs above the coal seam, (between the Blind Canyon and the
Hiawatha seams) and is supporting the overburden, so ma:<imum subsidence has not yet occurred.
Current information on subsidence at the Crandall Canyon mine is not adequate to calculate and
angle of draw for the area. Studies performed at PacifiCorp properties on East Mountain south of the
lease tract found that mining in one seam caused surface subsidence equalto 68% of the elftracted
thickness, within an angle ol draw of 30 degrees (Dyni, 1991). Actual measurements taken by the
company after mutiple-seam eltraction in following years have shown the angle-of-draw to be
between,2o and 30 degrees. Surface disruption and associated impacts due to subsidence at other
underground coal mines in the region, usually decrease as the overburden thickness increases. The
major effect of multiple seam longwall mining is to increase the maximum subsidence but the
angle-of-draw is not changed appreciably where longwall blocks in each seam, or coal bed, are
superimposed. Where muhiple-seam extraction occurred underthe southern portions of East Moun-
tain, the maximum subsidence increased to 73 % of the total eldracted thickness (Dyni, 1991). Final
surface displacement was approximately 13 feet. Where a longwall block in an underlying seam
erctends beyond a longwall block in an overlying seam, the subsidence area willexpand in accord-
ance with the e).tended mining area. Maximum subgidence should occur toward the center of the
largest amount of longwallblock overlap. Cracks have been observed to form in the eltension zone
within the angle-of-draw on other portions of East Mountain.

A broad subsidence trough with a smooth profile minimizes disruption to the surface. lt is produced
by mining a large block of longwall panels at an even rate which results in uniform gradual subsid-
ence. One potential impactto streams crossing the final subsidence trough is a change in the original
surface slope. Depending on the originaltopography, an increase or decrease in the surface slope
could have an affect on the flow of a stream.

Longwall mining on the tract, would cause four subsidence troughs; one over each set of longwall
panels. Ma:<imum subsidence should be approximately 13 feet over multiple seam areas, and
approximately 6 feet over single seam areas.

Subsidence over room-and-pillar sections would be less predictable because of fenders and stumps
left from the coal elrtraction sequence. Because bleeder systems and barrier pillars would be utilized
between panels, subsidence would not be a broad trough. The subsidence in this scenario would
be trough, barrier, trough, barrier, etc. A study at a room-and-pillar mine in Colorado with similar
geofogic conditions found that subsidence was approximately 4O lo of the ertraction height. Tension
cracks were observed to form at the edges of extracted portions (Magers, 1993). Where pillars are
not recovered (first mining only), chimney subsidence has been observed where the overburden is
about 250 feet or less.

Forest Service Special Stipulation 9, which precludes subsidence of perennial streams without prior
approval, would prevent surface fractures that could diveft water underground. One case of this type
of diversion has been documented on fee lands within the Wasatch Plateau, where the Right Fork
of Miller Creek has been diverted into the Star Point Mine. The overburden between the creek and
the mine ranged from 300 to 5OO feet. Subsidence theory and observations indicate that surface
tension cracks in overburden greater than 400€00 feet probably do not ertend down into the caved
zone directly above the underground workings.
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Guidance from the SME Mining Engineering Handbook, 2nd Edition states that suggested vertical
distance between mining and water bodies should exceed 60 times the mining height (SME, p. 962).
Where the overburden is greater than 6OO feet, it is therefore unlikely that there would be direct
hydrologic connection between surface flow and underground workings. In another study of under-
mining a perennialstream on the Wasatch Plateau where 600 teet of overburden is present, stream
flows did not appear to have been affected (Sidle 1995).

The potential lor a surface crack to divert water underground prior to healing is further limited by the
characteristics of the localformations which consists of interbedded claysone, siltstone, and sand-
stone. Atthough material may fracture at the surface, the fractures are prone to heal rapidly because
of the expanding nature of the montmorillonite clays. The CHEMPET Research Corp. analyzed drill
core materialfrom the Blackhawk Formation through X-ray diffraction and found it to contain 5870
montmorillonite clay (Hurst, 1989). Bentonite, which is essentially composed of montmorillonite, is
abfe to absorb water and increase in volume severaltimes (Hurlbut, 19711. The Blackhawk Formation
does not readily receMe an influx of surface water because the claysone and siltstone have a low
permeability and the higher permeability sandstones are lenticular and pinch out in a short distance.

There is an existing natural gas wellwithin the lease tract in section 23, T 16 S, R 6 E. The oil and
gas targets in the area are all below the coal seams, requiring drilling and well completion through
the coal. A block of coalwill be left in place surrounding the wellto preserue the integrity. lf conflicts
arise with this issue, they will be resolved by the BLM.
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